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“The advantage of gearing down the speed of sh ; 
le ddvanlage Of gearing down the speed of shaft to suit 
: ” . . ; » " . ’ 53 
propeller efficiency is now an accepted fact. 
— Marine Engineer’s Pocket Book. 
. 
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This Marine Gear Has Stood the Test ! 
a 
HE first double reduction,two-plane After 210,000 miles, the Pacific’s 
type marine geared turbine ever Low-Speed Gear was in excellent i 
put in commission on a merchant ship condition. The Pacific’s performance t 
by any company in the world was on is an irrefutable argument in favor 
the S.S. Pacific. She went into general of the Curtis steam turbine and the I 
freight service in 1915 and has steamed __two-plane, double reduction marine gear . 
through all sorts of seas under all kinds as built and introduced to the world r 
of cruising conditions by the General Electric ; 
ever since with prac- G-E Record Company. ' 
$ » ai in the Merchant Marine a 
tically no time laid up PO ct 7 The 1920 type gears : 
for repairs. reg . bale : I 
Total H. P. capacity 719,100 have several refine- 
* mor ena he Total ton mileage - 8,659,200 a 
An inspecting engineer’s eine i magento Ryerson ments over the original g 
report showed: 1915 type. - 
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A general view of Seattle’s new pier, second in the world in length and first in area 


Seattle’s Record Pier 
By Ralph Howard 


HE Port of Seattle's new Smith's Cove Terminal 

Pier “B” is completed, and the fact that the port 
has made arrangements with two of the largest steam 
ship companies on the Pacific Coast for the use of this 
such a facility. 
wide and 2,560 feet long, only 
ialf mile. It is the largest 
1 the world, even surpassing in square 


terminal, shows the need of 


This pier is 367 feet 


lacking 60 feet of being a 
commer? inl }) eT 
foot area the huge 
3.000 feet long 

This pier will have two transit sheds, 130 feet wide 
by 1,000 feet long at the street end, the outer section of 
the pier 
handling of export freight, 
eust’ transit 


over for the 
The north 500 feet of the 
finished and as the con 
struction crew were leaving the work, the “Horaisan 
Maru” began discharging 10,000 tons of cargo, consist- 
ing of nitrates, sugar, etc., into the transit shed for 
transshipment. Bids were requested for the construc- 
tion of the north 500 feet of the west transit shed; these 
proposals were opened August 25, 1920, and the work 
contracted for at that time. 

One of the outstanding features in connection with 
the equipment of this pier is the amount of railroad 
trackage, there being approximately 444 miles of track- 
age consisting of two shipside tracks on outer sides of 
pier, together with four depressed tracks in the center, 
with numerous cross-overs in order to facilitate switch 
ing. It wus decided to install this great amount of 
trackage since very satisfactory results have been ob- 
tained in the operation of 


being uncovered, and = given 


shed has been 


Chicago Municipal pier, which is, 


Elaborate passenger accommodations and baggage in- 
spection rooms are to be installed on the second floor 
ut the street end of each shed for the accommodation 
of transpacific passenger traffic. A large commodious 
Waiting room will be located on the water side of the 
second floor of each shed, this location being an ideal 
one from a fire hazard standpoint, besides giving the 
access to the street. Just opposite 
und on the other side of the shed will be located the 
thus making it very con 


passengers easy 
biggage inspection room, 
venient for the passengers. 

Along the facé of the pier, portable adjustable ramps 
will be provided, allowing passengers to leave the ship 
und enter the second floor in close proximity to the 
waiting and baggage rooms on un easy grade and with 
out crossing any railroad tracks on the same level. 
The portable ramps will be made adjustable for any 
stuge of the tide and will be electrically operated, 
making their operation simple and economical. Over 
head bridges will be installed connecting the second 
floor of transit sheds with the overhead Garfield Street 
viaduct, enabling passengers to reach the street on the 
sume grade, avoiding congestion of railroad and ve 
hicular traffic on the lower tloor from the time they 
leave the ship until they reach the street car line, taxi- 
cabs or waiting automobiles on West Garfield Street. 

Since the oriental passenger bouts also carry a large 
umount of freight, Smith's Cove Pier “B” will be most 
suitable for this class of business, for the import car- 
goes can be discharged and stored in the shed at the 
same time the passengers are leaving. To expedite the 
handling of this freight in the shed, a great variety of 
light handling equipment will be furnished, After the 


ship has discharged her passengers and her import 


cargo, she can then be warped along the pier to the large 


open Wharf to take on her export cargo. 
open wharf, a great variety of heavy mechanical han 
dling equipment will be provided to expedite the loading 


of these vessels, 
Where the Lumber Goes 
TS Saar alcohol, as odious as it now appears in the 
public eye, has its proper uses And the effert 


of the Forests Products Laboratory, Madison, Wis., te 


Again, on the 


improve the quality of the liquid is legitimate—not, 


however, with the viewpoint of popularizing it as a 


beverage Also, grain alcohol may in the future be 


extracted from waste wood accumulating around the 


sawmill or sulvaged around newly-con 


structed houses 


from seraps 

From woodland to the bungalow in which vou live 
more than 60 per cent of the timber supply cut goes 
to waste, each of the transforming processes 
toll of extruvagunce. Hlow to utilize this large 
material is taxing the ingenuity of forest experts—the 
range of conservation involving anything from perfect 
ing a better quality of wood alcohol to a baseball bat 


made from scrap lumber. Emphasizing the impertancs 


taking its 


wuste 


of recovering the huge timber waste, from the time it 


is felled in the forests until the last nail rivets the 


woodwork in the new house, the United States Fores 


Service has designed « unique model, 


Situated on this diminutive scale of operations are 


descriptive of the successive 


a growth of uncut trees 


representations 
through which timber passes 
suwimill, planing mill, wood-working establishment, tan 

ning factory, and a 





the similar Smith's Cove 
Pier “A,” which has 3% 
miles of railroad trackage. 

The port of Seattle has 
made satisfactory arrange- 
ments with the largest 
American steamship com- 
pany on the Pacific Coast, 
and the largest Japanese 
steamship company entering 
Puget Souad for the use of 
Pier “B,’ the former being 
given preferential right for 
the use of the east side of 
the pier, while the latter has 


been given preferential right EUROPE 
for the use of the west side 
of the pier. It is under- 

. HALIFAX WN 
stood, of course, that when 360'« 1250° 
the ship berths and storage CANADA 
space are not used by either 
of these companies, the Port 
Commission will have the mne~ a peor 
right to berth other ships ASIA 


and use storage space as re- 





SEATTLE WASH, 


CHICAGO ILL., 
292’. 3000° 


il 8 RIS 8 CELI EON EI At the fountain 


our timber resources—the 


GALVESTON TEX 
300'« 400° 


LONDON, ENGLAND 
300' « 1600 


SMITH COVE TERMINAL PIER B 


"ae 


367' = 2560" 939.520 sQ Fr 


CHICAGO MUNICIPAL PIER 
876,000 SQ Fr 


SOUTHERN PACIFIC PIER 
420.000 3a FT. 


TILL BURY DOCKS, CENTRAL PIER 
460,000 5a FT. 


recreation purposes 


450,000 SQ.FT. 


PIER 2 
432,000 3@ FT. 


e Faarthy used for 11 


built home Descriptive 


the estimated percentage «¢ 
+} 
varying 
verting the trees 
material, 


into usable 


source Oo 


cent is squandered in tops 
limbs and 
cent is represented in edg 
ings and trimmings Saw 
dust takes a toll of near) 


wasted in slabs; bark rej 
waste ; 


careless manufacturing lose 
2% per cent, 
planing mill renders 
erable — still 

increment of 


al excess of one per cent 5 


Irreceny 


something i 








quired in order to place the 
terminal in maximum use. 


Graphic comparison of some of the world’s largest piers 


S. R. Winters 


stages 


newly 


text is accessible to indicate 


f 
j 


loss credited to each of the 


processes ot On 


growing woodlands—16 per 


StUMm ps ; 1) rey 


per cent; 10 per cent is 


resents nearly 11 per cent of 
something over 6 
per cent is lost in seasoning ; 


while the 


another small 


\ 
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Charie i Mun rt t Ors Db. Munn, Treasurer 
Ailus Hoff ‘ retary ; all at? Broadway 
k a the Post ON f ¥ k. N. ¥.. as Second Class Matter 
rade Mar t iited State Patent (flice 
Copyright ! , American | x 
lilustrated art ‘ ' ssi 
’ 
j ohiert feh ournal da to record accuratet and 
id the lat t seientific mechanical and industrial 
va f the « 7 is a weekly iournal. it is in a post 
f ‘ ) nee tnieresting levelopments hefor they 
re hl i el her 
Phe Khditor s gla to have submitted to him timely 
ticles auitable for these columns, especially when auch 


ompante d 


by photographs 


Choosing a Secretary of the Navy 
r qi Nuvy has passed through more than one 
crisis in its history, and it is passing through a 
| rTisis today The causes are many, and promi- 
ent mor hem 


t are the policies, and even more, the 


tal attituce nd outiook of the man who has filled 
e position of Secretury of the Navy for the past 
! y I elected for the position, apparently be 
e of bis eut ‘ it political sympathies, he found 
on taking office t the head of a vast and 
ifed institution of which technically he knew 
é little, if anything at all With the spirit and 
litions of the Navy, in their deeper and more spirit 
fi e, he seemed, from the very first, to be 
tt y out of toucl in estrangement, alas, which the 
ge of the years has seemed rather to accentuate 
t nish 
4 now é re to have new Secretary, whose 
lut will he te mse e the best of what the preced 
dministration ha cured, and repair what many 
within the Navy will tell you the irreparable 
l ge which has been wrought during the past eight 
( Ss upon the ruditions, the morale and the team- 
worl f the Navy i whole We believe that the 
following suggestions, as basis of choice will commend 
the ive fo those vyho have the highest interests of 
é \ \ t heart 
l ‘ pia tl Secre rv should be selected as 
pos le without ar regard to his political 
We want no repetition of Danielsism The Se« 
ret firet ¢ izht and his last must be, not how this 
o h mie ffects his political party, but how will 
} a es help t build up the Navy and make it a 
i ' strument of defense? 
t ri ecretary should have some knowl 
the N y and its work, such, for instance, as 
sN¢ ) Mir Daniels’ able coadjutor, Mr 
I iin Db. R evelt Unless a man has had sufficient 
n.t iffairs ft possess himself of some 
lve of the history of the Navy, its present 
| lis d the functions of the irious 
warships, he should be passed by. There are 
! polit " ife who are qualified in this 
t rhey i found in the naval committees 
the House ind the Senate Some, indeed, 
enator Wee ive passed through Annapolis 
t t furnished té ipple with the 
ol of 1 y el and mat el It is a 
} t t new wNS« et y Should the 
ad l et learn the ements of tl 
‘ i t e whe ( ed upo 
) ke i n the ¢ plicated quest which 
1 in ul " f m the very day that he enters 
[™ ! ad 
In hane the personnel of the Navy, the Secretary 
} 1 play me ivorites He should be sympathetic 
ilike with the officers and the en He should have a 
ippre sn tl high code of ethics which is 
nstilled into our young officers at Annapolis and which, 
we ure happy to believe, maintains an ever-strengthen 
g influence they pass up to the higher grades 
Nothing has been so disastrous in its effect upon the 


Navy as the beiief which has grown up during the 


past eight years, that the present Secretary never 
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that “As an officer 


Whether the charge is justly 


grasped the meaning of phrase : 
and 


at his door or not, we leave it to the impartial judge 


gentleman.” laid 


of his record to determine for himself. On the other 


hand, the enlisted men must feel that they have in the 


Secretary a staunch friend, who stands ready at all 


times to safeguard their interests, promote their ma- 


terial comfort, and hold open the door of opportunity. 


In this last regard the Secretary has done good work. 


Lastly, since nov even the State Department is 


brought into au more intimate touch with the outside 


world than is the Navy, the Secretary should be a man 
outlook 


traditional dislikes and prejudices. 


of wide international and free from _ petty 
He should under- 
stand that it is possible for an officer to give generous 
praise in recognition of the work of an ally, without 
incurring suspicion that he is lacking in true Ameri- 
canism, True Americanism stands for Mr. Roosevelt's 
“square deal.” It believes that a demand for the rec- 
ognition of the rights of the people whom the Navy 
sufeguards, is compytible both with the full recognition 
of the frank acknowledgment 


of their achievements in a commen cause. 


rights of others and a 


Chess by Infants 
URRENT news relates the exploits of the eight- 
Samuel who has come 


year-old Rzechewski, 


out of Poland to conquer the world of chess, 
First-class players succumb to him; he gives simulta- 
neous exhibitions against twenty average players with 
complete success; and Capablanca, at worst the world’s 
United States may 


hold six men capable of giving him au even fight. 


second player, estimates that the 

Chess has always been held up as the game of intel- 
lect par excellence; it has been taken for granted that 
a rare combination of the highest mental abilities 
Peo- 


ple who would realize that an infant prodigy in other 


only 


can qualify a man to play it with extreme skill. 


lines is explainable on rational grounds are apt to be 
swept off the plane of common sense in discussing a 
Rzechewski or a Morphy. 

The public at large and the mediocre player have 
little conception of the mental processes by which tlie 
masters of this game attain their results. Six years 
ago, in the Brooklyn-Washington telegraph match, one 
of the Brooklyn players undertook at about the twelfth 
hazardous sacri- 


move what appeared to be a highly 


lice of a piece. A near-master in the gallery, a man 
whose journalistic activities are so heavy as to preclude 
his being among the very top-notchers of the game, 
spoke about as follows: 

“That is the continuation employed by Blank against 
Dash at 1896. In that black de- 


fended so” an idle board and 


Hastings it 


fgume 
setting up the pieces on 
running through the eighteen-year-old game from start 
to finish, never at a loss for the next move. 

Turn from this scene to the rooms of the Manhattan 
or Brooklyn or Rice Chess Club, where we shall al- 
ways find a gathering of the notable characters of met- 
and let us listen to the comments 


ropolitan chess; 


here made on a game in progress. Seldom do these 
comments take the form “If he goes here, black goes 
there; then white plays so and black so. Rather 


“But I tell you that 
him of 


do we hear remarks like these: 


must be strong—see the command it gives 


white’s queen side’; or “Ach, he should have pushed 
the bishop pawn and built up his center’; or “What 
threaten? We 
or “The isolated pawn ought to lose, in spite 


does he have time for a developing 
move”: 
of the black king's being out of play.” 

rhe possible ramifications of any ordinary position in 
one of 
inquiry, 


fortunate he could see 


this game are well nigh infinite. Anderssen, 


the classical masters, in response to direct 
that 


into the game as far as two moves, 


said when he was very 
The good player 
does not analyze move by move, save in exceptional 
His ability things. He 


bers thousands of games that have been played by him- 


rests on two remem- 


uses 
self and others; thousands more of positions that are 
apt to be more or less closely approximated in actual 
play He possesses the knack of putting out of his 
mind all other things when he is playing chess, and 
so doing he is able to master his memory and make it 
reveal to him in a flash the one game or the one posi- 
tion in all these thousands that throws light on the 


position before him. That is all there is to it. 
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Memory and attention do the trick. Memory is as 
likely to be found highly developed in a juvenile as in 
an adult. And once you get a juvenile with strong 
memory interested in chess, you have a strong player— 
for his experience gives him few things to conflict for 
attention with the board and men before him. All the 
amount of reasoning and analysis in the world are ag 
nothing in the presence of the man who knows that in 
resembling this one the correct move is to 
file with the post the 
on bishop's fourth, who can ¢all to mind the 


positions 


occupy the open rook or to 
knight 
complete course of a dozen games sufficiently similar to 
That is the stuff 


of which chess prodigies, boy or man, are made, 


the present one to be a valid guide. 


Our Engineers and the Public Service 

T the signing of the armistice the question arose 

as to how far it would be possible to make per- 

manent the war organization of the engineers 

of the United States and render it effective in times of 

peace; and, as a result of a call to assemble and de- 

bate the matter in Washington, there was an enthusi- 

astic response, which resulted in the formation of the 
Federated American Engineering Societies. 

That the underlying purposes of this great and in- 
fluential include no narrow or selfish aims is 
shown by the following extract from the preamble: 
“As service to others is the expression of the highest 


body 


motive to which men respond, and as duty to contribute 
to the public welfare demands the best efforts that 
man can put forth, now, therefore, the engineering and 
allied societies of the United States of 
America, through the foundation of the Federated 
Engineering Societies, realize a long cher- 

a comprehensive organization dedicated to 


technical 


American 
ished ideal 
the service of the community, State and Nation.” 

At a meeting of the Federated American Engineering 
Societies held on August 18 at Washington there was 
launched the American Engineering Council of the 
Federated which henceforth wili voice the 
aims of the united engineering forces in furthering a 
The program 


Societies, 


great national program of public service. 
proposes the following activities: 

To devote itself to the conservation of our national 
resources, particularly in coal, oil, timber and water 
power. It proposes also to apply itself, immediately, 
to the great national problem of transportation, not 
only by rail, river and ocean, but by various subordi- 
nate but rapidly developing means of transportation, 

It will take hold of the question of industrial rela- 
capital and matter regarding 
which the engineer, because of his comparatively im- 
partial point of believed to be 
equipped to make recommendations. We may remark 
here that by virtue of his very position, he stands mid- 
way between the two elements which too often in the 
past have regarded each other with suspicion and dis 
trust. The engineer of necessity has to be in close 
touch with capital. On the other hand, to be success- 
ful, he sympathetic understanding of 
contractors, foremen and so-called common labor. 

Another movement to which the Engineering Council 
will devote itself is that of the creation of a national 
public works department by means of a reorganization 
of the Department of the Interior. Here is another 
question on which, by virtue of thorough experience, 


tions between labor, a 


view, is especially 


must have a 


the engineers of the country are peculiarly qualified to 
plan prime importance, also, is the 
recommendation that the Engineering Council should 
guide legislation in the matter of licensing and regis 
tration of In view of the magnitude and 
costliness of and particularly in 
view of the degree to which public convenience and 
safety depend upon good engineering, we consider this 
matter of licensing and registration to be of fundamen- 
tal importance. Under the present system, too many 
half-trained and ill-adapted young men are passed on 
into this profession, with results which are injurious to 
the public and to the engineering prot«ssion alike. 
Not the least important work of the council will be 
to codperate with the Drafting Bureau of Commerce in 
its work of preparing for a national budget system and 
other important legislation. No one is better qualified 
to make estimates of cost than the engineer, or 80 
quick to throw out proposals of national magnitude 
which are visionary and doomed to ultimate failure. 


and advise. Of 


engineers, 


engineering works, 
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That Parallel Postulate 


566 


The Dividing Line Between Euclidean and Non-Euclidean Geometry, and What the Latter Means 


OINT, line and plane Euclid attempts to define. 
Modern objections to these efforts was made clear 
in our article of Sept. 18th. Against Euclid’s specific 
definitions we urge the further specific fault that they 
are really assumptions bestowing certain properties 
upon points, lines and planes. These assumptions 
Euclid supplements in his axioms; and in the process 
of proving propositions he unconsciously supplements 
them still further. This is to be expected from one 
whose justification for laying down an axiom was the 
alleged obvious character of the statement made. If 
some things are too obvious to require demonstration, 
others may be admitted as too obvious to demand 
explicit statement at all. 
Thus, if Euclid has two points A and B in a plane, 
on opposite sides of a line M, he will draw the line 


- AB and without further formality speak of the point C 


in which it intersects M. That it does so intercept M, 
rather than in some way dodges it, is really an as- 
sumption as to the nature of lines and planes. Or 
again, Euclid will speak of a point D on the line AB, 
between or outside the points A and B, without making 
the formal assumption necessury to insure that the 
line is “full” of points so that such a point as D must 
exist. That such assumptions as these are necessary 
follows from our previous remarks. If we think of our 
geometry as dealing with x's, y's and z's, it is no 
longer in the least degree obvious that the simplest 
property applies to these elements. If we wish any 
property to prevail we must state it explicitly. 

With the postulates embodied in his definitions, those 
stated in his axioms, and those which he reads into his 
structure by his methods of proof, Euclid has a cate- 
gorical set—enough to serve as foundation for a geom- 
etry. We may then climb into Euclid’s shoes and take 
the next step with him. We follow him 





By The Einstein Prize Essay Editor 


demonstrated proposition for its claim to obviousness. 

Euclid must have been dissatisfied with this cutting 
of the Gordian knot; his successors were acutely so. 
For twenty centuries the parallel axiom was regarded 
as the one blemish in an otherwise perfect work; 
every respectable mathematician had his shot at re- 
moving the defect by “proving” the objectionable axiom. 
The procedure wis always the same: expunge the 
parallel axiom, in its place write another more or less 
“obvious” assumption, and from this'derive the parallel 
statement more or less directly. Thus if we may as- 
sume that the sum of the angles of a triangle is always 
exactly 180 degrees, or that there can be drawn only 
one line through a given point parallel to a given line, 
we can prove Euclid’s axiom. Sometimes the substi- 
tute assumption was openly made and stated, as in the 
two instances cited; as often it was admitted into the 
demonstration implicitly, But such “proofs” never 
satisfied anyone other than the man who made them; 
the search went merrily on for a valid “proof” that 
should not in substance assume the thing to be proved. 


Locating the Discrepancy 

Saccheri, an Italian Jesuit, would have struck bottom 
if he had had «w little more imagination. He gave an 
exhaustive redustio ad absurdum, on the basis of the 
angle-sum theorem. This sum must be (a) greater 
than or (b) equal to or (c) less than 180 degrees. 
Saccheri showed that if one of these alternatives oc- 
curs in a single triangle, it must occur in every triangle. 
The first case gave little trouble; admitting the possi 
bility of superposing in the special manner mentioned 
ubove, which he did inyplicitly, he showed that this 
“obtuse-ungled hypothesis” contradicted itself. He 
pursued the “acute-angled hypothesis” for a long time 


Church is in New York, Faneuil Hail is in Boston, buat 
Faneuil Hall is not in Boston because Trinity is in 
New York; and we could not prove that Faneuil Hall 
was in Boston if we knew nothing about America 
save that Trinity is in New York. The mathematicians 
of 2,000 years had been pursuing, on a gigantic scale, 
a delusion of post hoc, ergo propter hoe 


What the Postulate Really Does 
Moreover, in the absence of an assumption covering 
the ground, we shall not know which of the alterna 
tives (a), (b), (c) holds. But when one holds in a 
single case it holds permanently; so we cannot pro- 
ceed on this indefinite basis; we must know which one 
is to hold. Without the parallel postulate or a sub- 
stitute therefor that shall tell us the same thing or tell 
us something different, we have not got a categorical set 
of assumptions—we cannot build a geometry at all 
The reason why it took so long for this to percolate 
into the understanding of the mathematicians wus that 
they were thinking, not in terms of the modern zeome 
try and about undefined elements; but in terms of the 
old geometry and about strictly defined and circum- 
scribed elements. If we understand what is meant by 
Euclidean line and plane, of course the parallel postu 
late, to use the old geometer’s word, is true—of course, 
to adopt the modern viewpoint, if we agree to employ 
un element to which that assumption applies, the as 
sumption is realized. The very fact of accepting the 
“straight” line and the “flat” plane of Euclid consti 
tutes acceptance of his parallel postulate—the only 
thing that can separate his geometry from other ceom 
etries. But of course we can’t prove it; the prior postu 
lates which we would have to use in such an attemy 
apply where it does not apply. 
To all this the elassical Euclidean re 


t 








while he proves a number of things about 
intersecting lines and about triangles. To 
be sure, when he proves that two trian- 
gles are identically constituted by moving 
one of them over on top of the other, we 
may protest on the ground that the admis- 
sion of motion, especially of motion thus 
imposed from without, into a geometry of 
things is not beyond dispute. If Euclid 
has caught our modern viewpoint, he will 
rejoin that if we have any doubts as to 
the admissibility of motion he will lay 
down a postulate admitting it. 

Having exhausted for the present the 
interest of intersecting lines, our guide 
now passes to a consideration of lines in 








a realization of the geometry. 


UR intuitions, if we give them free rein, will accept Euclidean 
geometry as the absolute truth about the space in which we are 
immersed. But in our article of September 18th we saw that like. 

no geometry can be the absolute truth about anything. 

can happen is that a given set of objects, real or conceptual, constitute 

To understand clearly the limitations of 

Euclid’s geometry, we must go back and put ourselves in Euclid’s shoes 

—as far as this can be reconstructed, in Euclid’s very frame of mind. 

And let it be understood that the Euclidean geometry of this discussion 

is the scientific structure of a Euclid, a Klein or a Hilbert—not the 

pedagogic one of a Wentworth and a Smith with which most of us are find that 
better acquainted.—THE EpiTor. 


The most that else our talk about generality 


joins that we seem to have in mind ele- - 
ments of some sort to which, with one 
reservation, his postulates apply He 
wants to know what these elements look 

We can, and must, produce them— 
is mere 
drivel. Sut we must take care that the 
Euclidean geometer does net try to apply 
to our elements the notions of straight 

ness and flatness which inhere in the pur 

allel postulate. We cannot satisfy and 
defy that postulate at the same time. If 
we do not insist on this peint, we shall 
we are reading nen-Euclidean 
properties into Euclidean geometry, and 
interpreting the elements of the latter as 














the same plane that never meet. He 

defines such lines as parallel. If we object that he 
should show the ex ence of a derived concept like 
this befere laying de a definition that calls for it to 
exist, he can show that two lines drawn perpendicular 
to the same line never meet. He will execute this proof 
by a special sort of superposition, which requires that 
the plane be folded over on itself, through the third 
dimension of surrounding space, rather than merely 
slid along upon itself. 

We remain quiet while Euclid demonstrates that if 
two lines are cut by any transversal in such a way 
as to make corresponding angles at the two intersec- 
tions equal, the lines are parallel. It is then in order 
to investigate the converse: if the lines are parallel to 
begin with, are the angles equal? 


Axioms Made to Order 

This sounds innocent enough; but in no way was 
Euclid able to devise a proof—or, for that matter, a 
disproof. So he took the only way out, and said that 
if the lines were parallel, obviously they extended in 
the same direction and made the angles equal. The 
thing was so obvious, he argued, that it was really an 
axiom and he didn’t have to prove it; so he stated it as 
an axiom and proceeded, He didn’t state it in precisely 
the form I have used; he apparently cast about for 
the form in which it would appear most obvious, and 
found a statement that suited him better than this one, 
and that comes to the same thing. But wisely enough, 
he did not transplant this axiom, once he had arrived 
at it, to the beginning of the hook where the other 
axioms were grouped; he left it right where it was, 
following the proposition that if the angles were equal 
the lines were parallel. 

This of course was so that it might appeal back to the 


before he satisfied himself that he had caught it, too, 
in an inconsistency. This left only the “right-angled 
hypothesis,” proving the Euclidean angle-sum theory 
und through it the parallel postulate. But Saccheri 
was wrong: he had found no actual contradiction in 
the acute-angled hypothesis—for none exists therein. 

The full facts were probably first known to Gauss, 
who had a finger in every mathematical pie that had 
to do with the transition to modern times. They were 
first published by Lobatchewsky, the Russian, who an- 
ticipated the Hungarian John Bolyai by a narrow mar- 
gin. <All three worked independently of Saccheri, 
whose manuscript turned up only in recent years. 

Like Saccheri, Lobatchewsky investigated alternative 
possibilities. But he chose another point of attack: 
through a given point it must be possible to draw, in 
the same plane with a given line (a) no lines or (b) 
one line or (¢) a plurality of lines, which shall not 
meet the given line. The word parallel is defined only 
in terms of the second of these hypotheses, so we avoid 
it here. These three cases correspond, respectively, to 
those of Saccheri. 

The first case Lobatchewsky ruled out just as did 
Saccheri, but accepting consciously the proviso at 
tached to its elimination; the third he could not rule 
out. He developed the consequences of this hypothesis 
as far as Enclid develops those of the second one, 
sketching in a full outline for a system of geometry 
and trigonometry based on a plurality of “non-cutters.” 
This geometry constitutes a coherent whole, without a 
logical flaw. 

This made it plain what was the matter with Euclid’s 
parallel axiom. Nobody could prove it from his other 
assumptions hecause it is not a consequence of these. 
True or false, it is independent of them. Trinity 


straight lines that are not straight, flat 
planes that are not flat. It is not the mission of non 
Euclidean geometry thus to deny the possibility of 
Euclidean geometry; it merely demands a place of 
equal honor. 


The Geometry of Surfaces 

Let us ask ‘the Euclidean geometer whether he can 
recognize his plane after we have crumpled it up like 
a piece of paper en route to the waste basket. He will 
hesitate only long enough to recall that in the special 
case of superposition he has reserved for himself the 
privilege of deforming his own plane, and to realize 
that he can always iron his plane out smooth again 
after we are through with it. This emphasizes the true 
nature of the two-dimensionality which is the funda 
mental character’stic of the plane (and of other things, 


us we shall directly see) The plane is two-dimen 
sional in points not because two sets of mutually per 
pendicular Euclidean straight lines can be drawn in it 


defining directions of north-south and east-west, but 
because a point in it can be located by means of two 
measures, The same statement may be made of any 
thing whatever to which the term “surface” is appli 
cable; anything, however crumpled or irregular it be 
that possesses length and breadth without thickness 
The surface of a sphere, of a cylinder, of an ellipsoid 
of a cone, of a doughnut (mathematically known as a 
torus), of a gear wheel, of a French horn, all these 
possess two-dimensionality in points; on all of them 
we can draw lines and curves and derive a geometry 
of these figures. If we get away from the notion that 
geometry of two dimensions nrust deal with pianes, and 
adopt in place of this idea the broader restriction that 
it shall deal with surfaces, we shall have the generafi 
(Continued on page 579) 
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Illiterate Adults 


By Winthrop Talbot, M.D. 
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Men unable to read or write in any language, receiving instruction at the expense of their employer 


December 4, 1920 


Population That Reads and Writes in Other Languages or None at All 


population. This vast num- 
ber, more than twenty-five 
millions, is cut off from abil- 
ity to share properly in our 
national life. They form the 
drag on labor. They contrib- 
ute mainly to our defective 
and criminal classes. They 
are the “examples” of our 
radical agitators, 

Seventy per cent of indus- 
trial accidents occur to per- 
sons who require the sery- 
ices of an interpreter in pre- 
senting their claims. In 
most cases those who are 
injured are unable to read 
even a danger sign. In New 
York State alone from 1915 
to 1918 accidents in indus- 
try have averaged 274,76 
annually. In other words 
the number of industrial ac- 
cidents averaged more an- 
nually than the total casual- 
ties of the American Expe- 
ditionary Force. The figures 
are as follows: 1915, 225,- 
391; 1916, 273,385; 1911, 


313,406; 1918, 286,871. At 


e retained but little of script and printed letter forms are quite different from — present industrial accidents are reported at the rate of 


alf of the million barely ours 


approximately a thousand a day every working day in 


| seunt hundred thousand The near-illiterate or those who can barely write the year in this one State. This represents an initial 
high school their names and who decipher words only with diffi expenditure of $13,000,000 a year for compensation. If 

ot require the full school year ilty are nearly four times as numerous as the tech ve add to this the cost of medical benefits, adminis- 
ght States 








HE tremendously increased opportunities for acquiring the rudiments of an education today, 

as compared with a century ago, more or less, are apt to blind us to the necessity of some steps 

that shall insure the utilization of these advantages by the maximum proportion of the popu- 
lation. We take it for granted that everybody can and therefore that everybody does learn to read 
and write. The experience of those in charge of the great draft-act administration was perhaps the 
first suggestion that there exists in our midst a body of men and women aggregating ten per cent of 
the whole who can not read or write in any language. Dr. Talbot, as the author of several Fed- 
eral bulletins on the situation and one who has dealt with it in public schools and industrial plants, 
is well qualified to tell us the extent and seriousnesss of this problem.—THE EbpirTor. 




















dred thousand of the million would nically illiterate. If now we take into consideration Thus a quarter of a million dollars a day is 


tration of the compensation 
law, wages and cost of turn- 
over, the total is about $25,- 
000,000 yearly or $80,000 a 
day for accidents only to 
those who do not understand 
the American language. 
This is the accident cost 
of the illiterate in this one 
State alone. What is true 
of the State of New York 
is also true of the whole 
manufacturing belt of the 
North, as well as of mining 
States such as West Vir- 
ginia, Colorado, and Idaho. 
a moderate 


it to serve the country because of our negro population and unschooled native whites, it estitnute of the cost of the illiterate to industry in the 


mental defects. We ce! is eusil, grasped that in our total population we are United States for accidents only, due in large measure 


irselves upon any alarm all seriously handicapped by the intellectual dependency to inability to read a danger sign or to understand ordi- 














Standing: Serb, Swede, Bohemian, Slovene, Slovak, German, Lithuanian, American Negro. Sitting: Russian Jew, Ger- 
man Pole, Russian Pole, Austrian Pole, Italian, Greek 
\ representative group, not selected, from a Workers’ Public School in a tannery. Fourteen men of four- 
teen races, unable to read English 





e results in our schooling and mental pauperism of one quarter of our American nary safety instructions, and becuuse of lack of a 


common language. 

It is generally known that 
steel and coal strikes with 
their attendant loss of pro- 
duction and wage, as well as 
strikes occurring in other in- 
dustries employing large 
numbers of foreigners are 
fomented readily because of 
inevitable misunderstand- 
ings due to diversity of 
speech. In many industrial 
plants twenty or more races 
of men are employed speak- 
ing as many languages, un- 
able to read common work 
notices, and thus incapable 
of ready assimilation or in- 
dustrial teamwork. 

During the fifteen years 
from 1900 to 1914 inclusive, 
the total number of immi- 
grants to the United States 
beyond school age, that is, 
over 14 years of age, was 
nearly twelve million (11,- 
726,606). Of this number 
more than three’ million 
(3,116,182) could not deci- 
pher a word in their native 
tongue and practically all 

(Continued on page 580) 
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Left: A truck that was used to do all the hauling for a mountain orchard, and that came through with flying colors. Right: Using a motor truck to deliver manure to the point of final deposit 








Two of the many tasks which a motor truck can perform cheaply and efficiently for the orchardist 


Motor Trucks in Orchards 
By Arthur L. Dahl 


N ATURE is slow in growing to maturity fresh fruits, 
4 but once they have reached that state of perfection 
they deteriorate more or less rapidly, and the greatest 
task of the orchardist is in marketing his fruit crop in 
the quickest possible time and with the least amount of 
spoilage. 

The time of harvest for most fresh fruits is limited 
to 2 month or soe, and the most bountiful crop will not 
put dollars in the bank unless the fruit is delivered to 
a buyer in good condition; and in aiding the fruit 
grower to harvest all of his crop and make delivery to 
the purchaser in the best possible condition, the motor 
truck is playing an important part in all sections of 
the country. 

In modern times a large proportion of the fruit grown 
in many sections of our country is sold to canneries, 
and these canneries have very strict and rigid standards 
for fruit, and the prices paid for deliveries made by 
orchardists are based upon those standards. In too 
many cases fruit growers living some miles from the 
cannery have left home with a load of fresh fruit in 
good condition, but on account of the heat of the sun 
and the length of time required to reach the delivery 
point with a team, the freshness of the fruit was largely 
lost and the owner was severely penalized for this 
condition. Now this orchardist may have devoted as 
careful and intelligent attention to the production of 
that fruit crop as any of his neighbors, but because his 
transportation facilities were slow and inadequate, he 
suffered the loss of a large share of the profit he should 
have had 

The first point of superiority of trucks for orchard 
use is speed in making deliveries. <A truck, even though 
loaded to capacity, can make better time than horse 
drawn vehicles, and in the movement of a large ton- 
nage of perishable fruit, this might mean the handling 
of double the amount of fruit in the same time, com- 
pared to horses. The saving in time in making deliver- 
ies is in proportion to the distance hauled, for the 
longer the haul the more time saved, for the truck can 
maintuin a steady speed over the entire distance and 
keep it up for many round 


away, pick $16,000 worth of peaches and return in six 
days. Another of our trucks this season made thir- 
teen trips in one day between one of our orchards 
und our packing plant, a distance of two miles, carry 
ing 175 baskets of peaches on each trip, besides two 
other trips carrying employees.” 

Another peach grower reported that in the old days 
when he used a team he had to start for market, 10 
miles away, between 12 and 2 A. M. and got back to- 
ward noon. The trip with the wagon had to be very 
slow to prevent bruising. Now, however, with an auto 
truck equipped with good springs, shock absorbers and 
pneumatic tires, the most delicate peaches are carried 
into market within an hour, and other stuff in half 
the time. He starts out at 5 A. M., is unloaded at 
market by 6, and is back at the farm a little after 7, 
with the whole day ahead of him for other work. 

Motor trucks not only enable the fruit grower to 
haul his crop in less time, but he can haul a great 
deal more to a load than with any other mode of 
conveyance, This means that in many cases the truck 
Will fiandle in one load what would have been two or 
more loads with a team, and in this day of labor 
shortage this is an important advantage 

California is a great fruit country, and there are 
some very good roads there, so it is to be expected 
that motor trucks should readily demonstrate their 
carrying capacity there to the best advantage. There 
are hundreds of examples of enormous loads of fresh 
fruit hauled from one point to another in California. 
but a representative one is the experience of a Santa 
Clara orchardist who hauled, on a motor truck and a 
trailer, 16,000) pounds of fresh apricots from his 
orchard to the cannery, a distance of six miles, <A 
part of this haul was made over the soft ground of an 
orchard before the county road was reached, but this 
outfit operated throughout the picking season and never 
guve any trouble, 

Throughout the various fruit districts of California 
motor trucks can be seen engaged in doing all kinds of 
work from hauling manure to fertilize the soil to haul 
ing the fruit crop to market. Many owners have 
several types of bodies for their trucks, so that they can 

(Continued on page 581) 


Cover Crops for Our Orchards 
By H. A. Crafts 
— use of cover crops in California orcharding 
is very important to successful culture, and its 
value is being better appreciated the more it 
practiced, 
ing into the problem. The rainless summer 


Climatic conditions are among those enter 


fornia render conservation of moisture very essential 
to the production of any crop whatever And it 
just as essential to a full fruit crop as to other 

Cover crops miuty he made to conserve moisture in 
more than one direction, 

Shading, mulching, and cultivation may be mentioned 
us being among these 

The benefits of cultivation, of course, accrue auto 
matically You cannet very well raise ai cover D 
without first plowing the ground, harrowing, cultivating, 
disking it; and all this stirring of the seil tends 
Well plowed and cult 


vated ground lies in the best shape possible to receive 


strongly to conserve moisture, 


retain and distribute the moisture resulting from cur 
rent rainfall It also stimulates the rise of the hidden 
moisture, stored in the sub-strata of the soil Thus it 


aids the accumulation of necessary moisture from twe 
opposite directions, and thus seems to exercise a most 
valuable and well-ordered function 

Again, a cover crop provides a very feasible method 
of refertilization, For the crop, in its state of fullest 
maturity, may be plowed under, and made to supply 
that very necessary substance to the soil, known to 
science as humus, but which in pla n, unvarnished Eng 
lish means simply vegetable matter in process of decom 
position 

The ancient illusion under which some orchardists 
ut this late duy, that a fruit tree 
verminates, springs up, flourishes and produces Truift, 1s 
au permanent institution; and that the principal duty of 
the orchardist is simply to harvest a crop of fruit 
year by year, from these permanent trees, seems to le 


labor, ever that once 


slowly vanishing from pomological psycholog) Phe 
truth of the matter is that the fruit tree should be 
nursed and nourished and fostered even much wore 


faithfully than a mere annual crop of corn, or potatoes 





trips, while ‘horses natur- 
ally tire. 

As an example of the 
time saved in using trucks 
for delivering fruit the fol- 
lowing experience was re- 
lated by one of the owners 
of the Harrison Nurseries, 
of Berlin, Md. 

“We use our trucks in 
transporting fruit, particu- 
larly peaches, from _ or- 
chards to our packing plant. 
Peaches must be handled 
quickly, and it is also impor- 
tant that we make our 
schedule with the railroads, 
At packing time we employ 
from 100 to 125 people, 
whose work is directly de- 
pendent upon our trucks. 
Recently one of our motor 
trucks enabled us to trans- 








or beans. This because the 
fruit tree stands ruard 
ceaselessiyv, night and day, 
summer and winter, ir in 


shine or rain, being exposed 
to the constant play of the 
elements, the assaults of dis 
ease and pestiferous insects 
and so forth 

The life tenure 
peach tree, the orange tree, 
or the plum tree is peren 
nial, while that of the stalk 
of corn is only annu 


stalk of corn germinates 


takes root, spring ip and 
flourishes only through. the 
brief period of # seasonal 
career, About September it 
has finished its vl the 


farmer comes 


corn cutter, and the 








port a force of men from 
Berlin to Easton, 75 miles 


A gang of moldboard plows at work in a California orchard, preparing the ground for a cover crop that 
conserves the moisture and furnishes a rich supply of fertilizer when ready to be plowed under 


life of that stall CASES, 
save in the golden kernel 
which it hestows wm the 


(Continued on, page 5&2) 
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A Railroad to Hudson Bay! 


December 4, 1920 


: New Resources in Wheat and Copper That Are Expected to Contribute to Its Support 


By Anthony M. Rud 









































rir ; ‘ , the r Iludson Bay all of central and western 
j ‘ ; | ted i Cunada’s wheat destined for export, thus 
' ' wens stretching relieving forever the congestion and obvi- 
sani tchewan R ating the delay. Wheat from the old 
- ivent the ite areas—not even considering that which 
; ' (1670 , will be grown on the new 125-mile zone 
l to Esq will be shipped at a saving of from six 
' ‘ rhe * to fifteen cents a bushel. Seven cents 
- 2 ® the will be the lewest saving on Red Top in 
tie e tchewan and Opasqua the added wheat area. 
rive ' driven 259 miles The figures are plain. The new route 
; ’ ‘ en more of will save—outside demurrage charges for 
‘ hy ‘ leted before delay—the cost of shipping 547 (net) 
the north niles from Winnipeg, 650 miles from Re- 
Pact (Port Nel vina, GSO miles from Brandon, 1,188 miles 
Hue , from Edmonton, and 1,311 miles from 
\ me eo Saee Smee e Rebuilding the bridge at Armstrong Lake, destroyed by storm FE AE, Te Oe ee ee anion 
‘ ' . + returned fro more wheat than all other commodities 
; vail tril combined. In the present time of freight 
the portion of the right-et vard to the League of Nations becomes under the new car shortage it is not necessary to dwell upon the 
\ or two very defi iiministration, The world must eat. importance of having thousands more of cars at the 
te re I sh 1 Oo er the enterprise the acme The relation of this discovery—the result of seven disposal of the public; this means the erasing at one 
. f ) t re wild d desolate wilder years of continued experiment—to the new Hudson sweep dozeus of transportation tie-ups and_ alibis. 
Fert Good Hope (Areti« Bay Railway, becomes immediately apparent. For a The new wheat zone must ship ria this route, as the 
‘ \ ” etween net saving in distance varies from 100 te 
ul | | oe 225 miles more than that mentioned in 
sts —_— e above figures 
" ; { . > eme - HE enthusiastic Canadian map-maker has for some years drawn “' a ee ee had no other mis- 
“ icant on his charts a dotted line representing a railroad “projected” to sion it would be of immense importance 
\l i se | lesser varietie give the great inner stretc hes of the Northwest Territories an outlet As a matter of fact, however, it opens a 
; et ff red wheat to Hudson Bay. But those of us who visualize the northern half of means of transportation for ore to one of 
; ted 1 With Red Top he his Canada as a land of almost perpetual winter, and Hudson Bay itself the richest mineral districts in the world, 
record of S4 busi as choked with floating icebergs, have always found it difficult to take Herb Lake, Schist Lake and he 7 
+e ect ie a this “‘project’’ seriously. Mr. Rud does not try to disabuse us of any . no Rte a — _— - bis — 
. . Mg i mistaken notions we may have had regarding the summer climate of “a cane “ade ton ke Ge 
eet Read ‘f etek: f Canada and the navigability of Hudson Bay—he probably feels that fashion. While the gold and silver ee 
P that red wheat if we don't know about these things we ought to. He does tell us, yet have not been discovered in quantities 
the orite of the flour however, a few things that are news because they are really nel, and that fade out the Yukon and Cobalt dis 
Red ‘I tures from ten t that have a very large bearing upon the probability of successful opera- tricts, they are being mined with great 
before Kitchener, Marquis, 01 tion of the road that is now actually being built to the shores of Hud- profit. 
thern wheat sees ete. THe Eprror. Some of the world’s richest copper 
, - di mines, however, lie in the Flin-Flon dis- 
' to th — trict. In the. States they talk with awe 
; ae oY Frost in their voices of Anaconda and other 
ite line in the matter of grain culti decade export wheut has been tied up, and made un- properties which yield from 1.25 to 6 per cent copper 
Cine wot grow wheat north of the line protitable at Montreal because of car shortages, vessel ere. exist today a half-dozen mines north of 
here r TT efore the crop is ripe Red Top, shortages, and the piling up of demurrage charges. Le Pas which are producing ore that yields from 18 per 
nm in ‘ ‘ twelve duvs earlier than any Phe Canadian Government, in building the new road cent upward! The record, so far as I know. is 21.4 
“7 alien. whent. } hoe narthe the boundary from La Pas to Vort Nelson is planning to ship via per cent, but the probability is strong that the future 
‘ Scud t least 195 Will produce even greater yields. 
‘ ‘ “=e ly | True, there has been grave difficulty 
aavtheen Canaia. 2 with the disposal of mined ore. So far it 
{ the, addition of 200,000 has been carted overland to Trail, British 
‘ ; on 6 ore of fertile land te Columbia, for smelting, and thence clear 
ies wid « the world’s food to Elizabeth, New Jersey, for refining and 
scending in sule. The new railway, however, will 
- 11 F , evard 1 cut out at one swoop half of the expense. 
, | Califor A fair fraction of the remainder will be 
: ‘ ti » what done away with in two years, when smelt- 
, ' ’ ers and refining plants are erected, 
a 




















1. st ne a purtace at Grand Rapids, with the only resident horse north of 55°. 2. A grading difficulty at the present end of the line, Mile 359, north of Le Pas, where the embankment gave 


beneath a locomotive 3. Taking 


Some glimpses of the country through which the Hudson Bay Railroad will go 


ee 


advantage of a breeze on the Nelson River to complete the last lap of the journey to tidewater under present conditions. 
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Boating Without Oars 


VROM Germany comes the accompanying 
I showing a new method of propelling 
Instead of the conventional oars, this boat 
with an elaborate system of levers terminating in pad- 
lever back and forth, these arms 


dies By working ¢ 
eause the paddles to push the boat along. 
The paddles may be worked by child or 
adult, and the operator may sit facing 
forward or backward, according to his or 
her preference in the matter. 


A New Deal for the Monoplane 

S far as the large passenger-carrying 
A tirplane is concerned, the idea that 
the biplane is the only satisfactory type 
has been permitted to go unchallenged in 
countries, Monoplane design for 
machines and biplane design 


most 
small, fast 
for the large, slow machines, has been the 
general formula. 
But we have not 
Fokker of wartime fame 
Dutch builder of Germany's best fighting 


Herr 
This veteran 


reckoned with 


machines now comes forward with a pas- 
senger carrier of monoplane design which 
is just as different from anything else 
us we would expect from a man who has 
always arrived at his remarkable results 
in his own individual way The latest 
Fokker creation, which is shown in the 
accompanying illustration, is the type 
“F-11.° built in the new Fokker works at 
Amsterdam. This machine is one of two 
monoplanes to be used on the Amsterdam- 
Londou air service, which will ultimately 
he linked up with the service to 
Copenhagen 


jremen, 
Hamburg and 

The machine is a monoplane of the can- 
tilever type, with a 
thick in the center and tapers toward the 
tips. The covering is of three-ply wood, 
which, if not too heavy, should prove 
very serviceable in this instance. The 
large wing is placed on the roof of the 
eabin, and is held in place by four bolts 
only, one on each side at the top longe 
ron, and at the apex of each set of 
three struts running from the 
the fuselage 
aurea are fitted to the tips of the wing 

The plane carries six passengers in the 
eebin, which is entirely en- 
closed, while a seventh is carried in the 
pilot's cockpit in front of the cabin. The 
power plant consists of a 185-horse-power 
engine driving a tractor screw. At pres- 
ent the maximum speed is about 90 miles 
per hour, while the cruising 
about 75 miles per hour. The tank capac- 
ity is such as to give the machine an en 
durance of ten hours at cruising speed. 
with which amount of fuel there will still 
he sufficient disposable lift to carry pilot 
recent flight 
from Amsterdam to London this machine 
traversed the distance in three hours and 
consumed less than 30 gallons of fuel 
This is ar performance and 
speaks well for the commercial possibili 
ties of Fokker’s peacetime carrier 


A New Thought on the Handling 
of Bricks 
machine that 


A’ last we have with us : 

4 bids fair to cut building costs It 
will save the work of 
effect big savings in materials that have 
heretofore been wasted. This carrier was 
originally designed to cut handling costs 
in the lumber industry. As _ such it 
proved a big success. Such machines are 
driven by one man sitting on top, from 
which position he controls all movements. 
In the lumber yard or mill, the carrier 
runs over a load of big timber, placed on 
blotters, picks up the load automatically 
in a few seconds, and is off again at a ten- 
mile-an-hour gait to any part of the yard. 
On reaching its goal it drops its load just 
as quickly 


Wing that is very 


hottom of 


Balanced ailerons of small 


passenger 


speed is 


and four passengers In a 


economical 


many men and 


Recently four of these carriers were placed in service 
by a southern brick company for a most unusual way 
As such they have proved a marked 
Each of these machines loads itself and car- 
ries and discharges automatically 2,000 bricks or nearly 


of handling brick. 


SUCCESS, 


photograph, 
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5% tons to the load, without breaking a single brick, Krom the 


and with a competent operator will pick up or discharge 























Copyrig Kadel & Herbert 
Working the hand lever back and forth propels this boat along 
at a good clip 
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Fokker’s latest creation—a six-passenger-and-pilot monoplane for use 
between Amsterdam and London 
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The carbon monoxide fumes from these automobiles are removed by 
the suction system overhead 


manner at the brick wharf in New Orleans 


carriers and deliveries are 


wharf they are again 


j nl 
pee ked 


niade by them direct to the 


rowboat. ® load in less than eleven seconds. buildings under construction without removing the 
is provided The brick is located about thirty-five miles across bricks from the crates or rehandling in ai wity 
Lake Pontchartrain from New Orleans. These bricks or Aside from the labor-saving feature and fast deliver 


tiles are placed in crates, 1,000 to a crate at the kiln ies, contractors prefer to have the bricks delivered. by 


these carriers as the loads re placed 
in neat piles at the building and do not 
tuke up so much street room Anothe 
very important feature is that the loss 


sustained through breakage ii 


trucks dump the bricks in the street has 
been practically eliminated In many in 
stunces these crates are hoisted to the 
floors on which bricklayers sare worl y. 
instead of by the familiar hod rrier 


method, <As each crate contains 
sand brick, one can readily picture the 
convenience and savings which this new 
method of handling accomplishes in the 


brick and building industries 


Artificial Wool from Cotton Waste 
ANNOUNCEMENT has been made that 


‘4 


a process has been discovered by 





which artificial 


from cotton waste 


wool can be produced 
The basis of the arti 
ficial wool is cellulose acetate, and the 


material is claimed to be an even better 
insulator against heat and cold than 
ordinary wool to wear equally wel ind 


to take with equal success a dye of any de 
sired color. 

The new material has, it understood, 
heen subjected to severe tests by the tex 
tile department of the Leeds 
I nhiversity, 
fully 
woven with a mixture consisting half of 
artificial wool and half of natural wool, 


(England) 
where it has been success 


converted into fabries Cloth was 


the product resembling tweed 
according to Prof. A. } Barker, head 
of the department concerned, would prove 


serviceable for men’s wear or for weur 
by women who faney cloth resen Tig 
homespun 

Prof Barker declares that irtificial 
wool will have results corresponding ¢ 
those of artificial silk, but ure vool 
will not be ousted from the market any 
more than pure silk has been. It cannot 


be assumed that people will prefer fab 
ries of artificial wool to those of itural 
wool The artificial weol however, 
should be much cheaper than natural wool, 
and it may be found to have ‘ 
qualities which will 


The Overseas Daily Mail states 


commend t to the 
workers 
that it is recognized that the new prod 
net has certain limitations, one 
is its liability to break and its inelasti ity 
Owing to this it may not at 


possible satisfactorily to use it in the 


production of yarns on the wersted prin 
ciple, for which purpose t is necessary 
for varn to possess a uniforming comb 
ing length of 2 inches or ore W here 
short fibers can be emploved, -howeve 
such as in woolen yarn and if nanu 
facture, it may prove services 


Keeping the Automobile Exhaust 
Under Control 


fife arising from inhaling-ca 
bon monoxide gas, ever rreut 
luted form, have been pointed out so often 
und so strongly of late that the ea 
matter of common knowledge [t is weil 
known that an automobile, operat na 
closed garage, generates dangerous fur 


which are apt to prove fatal to those 


working in such close confineme 


With these facts so well established 
we cun turn to the accom ng view 
with an greater sense of ippres tion for 
what one of our leading automobile man 
ufacturers has done Here s the final 
issembly line where the aut: obile ire 
viven an engine test To pretect. the 
health of the workers, specially onstruci 


ed pives are 


attached to the motors and 


or plant, after which they are picked up by the carrier rise to join the suction system above in the manner 
which straddle... two of these crates and brings therm of trolley poles The pipes connect with the suction 
down to the wharf where they are loaded in barges by system by means of soft rubber strips which form a 
means of steam cranes. They are removed in the same flexible channel, as shown In this manne sat 


factory connection is effected 
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Natural-Gas Gasoline. natur rt gasoline 
‘ ‘ Py ipply of 
d es since 
t tor fuel 
I ft ( tion it 
the which it 
j triat that the 
‘ t i | t red 
t heut, | er, 
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‘ \ f t! pl of gusoline, the 
t t through transmission lines 
t ect to the ‘ umers and 
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Chinese Coal. According t \ M. G. Grant, a 
, recently returned to 
{; t 1 t (Mb tmM Tf of lL have been shipped as 
' t to New tle-on-Tyne It is 
t t nad ported 
| t cheaper rates than 

| \ f ert } str ’ 


The Fallacy of the Smokeless Chimney.—Year after 


t t ft ( ‘ the smokeless 
‘ bet along 
1 ] er, with the 
t stu 
t ‘ ‘ i | 
+} t r i j 
‘ not re 
: this 
t ‘ ess i n 
t I ‘ ect s to smoke 
heat ind this 
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j rt the m 
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Something New in Steam Generators, known as the 


j ‘ rien recent 
] ; I j the te ‘ abstriact 
» G The wemerntos 
a ( yenerator 
wil h been put in oper 
Chott Phe le onsists of 11 
he ( d eter and 8 feet 
ted at the rate of 875 r.p.m 
ent | the vite will cover the 
‘ t ‘ ket e th tempera 
‘ ne cle ( rhe tubes are sup 
e te being injected at 
ti i t t the othe through 
rhe generator produces 13,000 Ibs 
‘ 4 } t yt) tmospheres or 740 Ibs per 
r) te generator may be used to 
‘ mn ¢ ting plants, where high 
tur re be ploved to utilize the in 
‘ there! oot: ed 








Automotive Proaress 





Britain’s Motor Signals.—It is reported that it will 

t ! for uniform rend signals 

i ‘ ya er ll vehicles in Great Britain 
nial ile by either the arm n 

right tlt e ears, or by a mechanical 

‘ t d-drive vehicles,” and, as a 

ement the will « prise Raised «arm, 

lor otal rurn to the right.’ These 

t be ¢ ‘ from the right-hand side of the 

, | | on dditional signals will be brought into 
The I id th the use of the left-hand-lrive 


La 





be affected. “Although the actual type of 
wehanical signal necessary in this case has not yet 
een selected, it will probably be found more conven 
ient to use cars fitted with the right-hand-drive than 
to install a device which cannot for some time be 
reliable.” In interpreting all this, we must of course 
remember that Britain keeps to the left 
Automobile Bodies by Electro-plating.—In a 
recent issue of the Automobile Engineer there is de- 


scribed a novel process for making metal panels for 
itomobile bodies The process is an electrolytic one 
wh 1a meld is provided of the desired profile and 
s rendered electrically conductive: also a member 
vhich operates with it in such a manner that when 


form the walls of a vat, and 
constitute the anode and cathode members. When 
is completed, the finished article is 


ced together they 


electric de pesiftion 
removed from the pattern, and the operation can again 
be repeated upon the latter, One wall of the vat is 
made of the metal which it is required to deposit, and 
it is insulated from the cathode member. Special 
means are provided to secure an even deposition of 
the metul: the vat is sealed and an upper tank is 
provided to contain the electrolyte, a constant vigorous 
stream being maintained 


Our Motor Fuel Situation—The number of auto- 
mobiles in service increased about 1,700 per cent from 
1900 to 1918, while the production of gasoline increased 
N60 per cent, and the preduction of crude oil only 95 
according to the Bureau of Mines 
of the great demand for kerosene, it is unlikely that 
the quantity of guseline can be increased by making it 
less volatile than new The extraction of gasoline 
upproaching its maximum The 
supply of fuel oil from which gasoline may be obtained 
by cracking is sufficiently large, although the demand 
for fuel oil has increased rapidly and the price has 


Because 


from natural gas is 


ore than doubled, but the process of cracking is ex 

pensive and would be unprofitable without a further 
‘ease in the price of gasoline The use of alcohol 

s a motor fuel will probably increase, as well as the 


se of benzene produced from coal tur. 

















The International Congress of Mathematicians, 
which recently met in Strassburg, decided to hold the 
next congress in New York in 1924. 

A Remarkable Coal Mining Laboratory has been 
installed under the science and engineering building 
of the Carnegie Institute of Technology at Pittsburgh. 
rhe laboratory compr a full-size coal mine, a mine 
locomotive and a com set of coal and metal mine 
machinery, furnished by various manufacturers 

Agricultural Experiment Stations in Alaska.—The 
Department of Agriculture maintains five agri 
cultural experiment stations in Alaska; viz., at Sitka, 
Kodiak, Matanuska, Fairbanks and Rampart The 
last named is just under the Arctic Circle, where the 
temperatures range from SS above to 638 below zero 
Fahrenheit. These stations, says an announcement 
from the department, have done considerable work in 
breeding and establishing new varieties of grains, ber- 
ries, fruits and other economic plants suited to the 
short season of growth, and have also promoted the 
raising of domestic animals, of which there is great 
need in Alaska on account of its remoteness from the 
rest of the world, At present the largest farming set 
tlement is in the vicinity of Fairbanks, in the Tanana 
Valley, raising 5,000 bushels of grain in 1919. 

The Death of Dr. Margules. — Mr. Fitzhugh 
Talman’s appeal in behalf of the Austrian meteorolo- 
gists, recently published in our correspondence column, 
is reinforced by the statement that has appeared in 
the London Times that Dr. Max Margules, well known 
for his brilliant contributions to dynamic meteorology, 
died of starvation in Vienna on October 4. A warm 
tribute is paid to Margules in a current number of 
Nature by Dr. Ernest Gold, of the British Meteorologi 
eal Office. Margules published in 1892 and 1898 a 
series of masterly papers on the motion of air on a ro 
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tating spheroid, and in 1908 he published a remarkable 
memoir on the energy of storms. In recent years he 
had retired entirely from meteorological work and up 
to the time of his death had been striving to live on a 


E 


pension of 400 crowns a month, which is equivalent 
to less than two dollars. The American Meteorological 
Society is raising a fund in behalf of the meteorolo- 
gists of Austria and their families, and has already 
begun to remit food drafts. Contributions can be sent 
to the secretary of the society, Dr. C. F. Brooks, U. §., 
Weather Bureau, Washington, D. C, 











Transportation 





How Railroads Handle Coal.—The Norfolk & West- 
ern Railway Company has contracted for another car 
dumper which will have a tremendous capacity. This 
machine will take the largest road cars and overturn 
them into motor-driven transfer 
cars having bottoin through 
which the coal will be distributed to the lines of coal 
loading bins on the piers. 
the piers will then be loaded rapidly by gravity with 
breakage of the coal reduced to the minimum. Me 
chanical trimmers, which effect a wonderful saving by 
eliminating hand trimming, will be used. Could the 
supplied without interruption, this ma- 
chine alone would have a capacity for loading into 
boats over 8,000,000 tons of coal per year when operated 
This repre 


specially designed 


power-operated gates 


The vessels coming alongside 


roud cars be 


for eight hours during each working day. 
sents 1,440 ocean-going vessel cargoes, 

Fuel Oil for Locomotives.—At the annual meeting 
of the International Railway Fuel Asyociation at 
Chicago, some interesting figures were pre-ented relat 
ing to comparisons made on the Sant..Fé system 
where one-half of the locomotives have been con- 
structed or converted to burn oil. The fact was brought 
out that the life of a boiler fired with Goal is about 
10 per cent greater than one fired with oil, while the 
life of the tubes is about 40 per cent higher in the 
coal burners 

Railway Fuel Conservation.—According to the uii- 
way Age, the conclusions reached regarding fuel con 
servation are that this upon 
efficient education of the whole of the railroad staff 
rather than contining it to the train crew, and the 
provision of a constant stimulus to maintain their in 
tensity of interest in the subject by friendly competi 
tion and public spirit. Some other phases of the sub 
ject, such as economical speeds, facilities for adequate 
train housing and repair, selection of the best types of 
locomotives for specific roads, and train despatchers 
duties are referred to, all of which are stated to he 
contributory factors in fuel conservation, 


couservation depends 


Chinese Railway Standardization. — Although it 
would probably be economically impracticable for one 
nationality to furnish and equip China with the ex 
tensive ruilwuy mileage necessary for the development 
of the country, it bus been pointed out that the advisa- 
bility of maintaining an adequate staff of American 
technical experts on the Chinese Railway Standardiza 
tion Commission, as well as the expediency of offering 
facilities for the training of Chinese engineers in this 
country, are evident in the light of the opportunities for 
renewals and extensions of equipment by American 
manufacturers accruing from the establishment of 
American standards on the Chinese railways. 

A New Oriental Line.—The steamer “M. S. Dollar” 
sailed from Vancouver on October 22 for the Orient, 
inaugurating on this voyage a new line of Oriental com- 
merce. She has been fitted up with refrigeration ma- 
chinery and has a capacity for 300 tons of frozen 
produce. This space will be used to ship Chinese fresh 
game, eggs, and meats to New York by direct steamer. 
If the venture proves successful other vessels of the 
Canadian Rebert Dollar company will be fitted up with 
refrigeration holds. The ship will carry butter and 
other American dairy products westward. She operates 
on the triangular New York-Vancouver-Orient service. 





Communication 





South African Radio. — The Union Government 
has acquired the station at Windhuk, which was 
erected by the Germans and which originally was pow- 
erful enough to communicate with Berlin. This sta- 
tion will be put in order in the near future and will be 
one of the best equipped stations in the world. The 
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Windhuk station will be working with Oxford via 
Nairobi and Cairo, the scheme providing for stages of 
2000 miles each, transmission over which distance is 
assured. This will no doubt greatly relieve the ocean 
eables between South Africa and England, which are 
now unable to cope effectively with existing traffic. 

Improvements in Arc Generators are described in a 
recent issue of Wireless Age, especially as concerns the 
Poulsen type. For purposes of coil insulation it has 
previously been considered essential to place the mag- 
net windings in the lead from the generator to the are 
electrode which is grounded, and with this arrangement 
it is inadvisable to ground the frame of the direct- 
eurrent generator on account of the danger of burning 
out the generator insulation, L. F. Fuller, who has 
made many improvements on the Poulsen are, finds 
that by combining the choke and magnet coiis and 
placing them in the lead connected to the antenna side 
of the are, and by grounding the generator side of the 
are to the generator frame, a better and cheaper con- 
struction is possible, und the generator is safer to 
handle. Usually, but not necessarily, the negative 
lead is connected to the grounded side of the are, 

Fading of Radio Signals—A detailed study of 
actual cases of “fading” or fluctuation in the strength 
of signals occurring in the area of the Persian Gulf and 
the Red Sea is given with the aid of maps and sections 
of intervening mountain ranges in a recent issue of the 
Wireless World. From the results of his observations 
the author expresses the opinion that these effects are 
entirely due to the differences in altitude of the in- 
tervening country, and he puts forward the theory that 
the intercepted wave does not pass to a considerable 
height (probably not more than one or two miles) 
above seu level, but that the maximum height attained 
increases With the distance, so that the less the range 
the nearer the semi-parabola of its course approaches 
to a circular are. 


A Worthwhile Tube Transmitter.—Ii a recent issue 
of Telefunken-Zeitung there appears a description of a 
ten-kilowatt transmitter employed at the Nauen station, 
using a battery of 30 tubes of 500-volt rating. The 
method of connection is described, and the method of 
operating. It is stated that this installation gave much 
trouble at first, but that the difficulties, mainly con 
nected with the generation of oscillations of very high 
frequency, were gradually overcome. There is reason 
to expect that it will be possible to construct 10- 
kilowatt tubes and connect them in parallel so as to 
attain outputs of 500 to 1,000. kilowatts. 








Electricity 





Oil Switches for Heavy Currents are generally ac- 
companied by difficulties in dealing with large outputs. 
The electrodynamic effects which arise with very 
heavy currents are the most serious source of danger. 
The very heavy current-rushes exercise both thermic 
and dynamic effects on the whole installation, and are 
most difficult to control by any preventive method, 
short of the predetermined artificial limitation of the 
short-circuit current, The value of this should not 
exceed 50,000 effective amperes. An authority states 
that if this limit is not exceeded, the process of open- 
ing a switch is more serious than that of closing it. 

Safety Panels in Sections for residences, apart- 
ment houses, office and public buildings are now coming 
into general use, Metal sectional covers enclose the 
switches and bus bars, the switch buttons and plug 
fuses alone being exposed, This gives full protection 
to the operator against contact with live parts. 
Should it be necessary to replace a damaged switch, 
the sectional cover can be removed and repair made 
without disconnecting the wires, exposing other 
Switches, or removing the panel from the box. The 
ensemble is a strong, compact panel of excellent work- 
manship and attractive appearance. 

Foot-Operated Switch for Foiling Holdups.—The 
crime wave which has swept through many of our 
leading American cities of late has inspired John C., 
Rundback, a jeweler of New York City, to invent a 
novel form ef foot-operated switch. This device con- 
sists of contact-making units arranged in the form of a 
long strip, and installed along the bottom of a counter 
or desk. In the event of a holdup, the victim can press 
any part of the contact-making member with his foot, 
thus closing a circuit and operating any given appara- 
tus. The circuit may be used to ring a bell outside 
the store. turn in an alarm to the nearest police 
station, drop a steel curtain between the victim and the 
thieves, or for any other purpose. The contact-making 
member may even be arranged along the edge of the 
counter or along a wall, so that it may be depressed 
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by leaning against it. At any rate, this novel switch 
arrangement may be operated while obeying the com- 
mand of “hands up” and without arousing the suspi- 
cion of the bandits. 

Locating Buried Conductors.—A long-buried con- 
ductor, for instance a cable or a pipe line, will tend 
to direct and concentrate electromagnetic waves trav- 
eling over the ground where the conductor lies buried, 
according to Blectrical World. This is utilized for de 
termining the location of such conductors in a method 
patented by a German radio company. <A big coil 
antenn: excited from an ordinary spark station on a 
motor car serves as a transmitter, and a similar coil 
antenna is used for receiving. The two antenna 
frames ure carried along the ground, and the man 
receiving the message has to direct the carriers till a 
maximum sound is heard in his headphones. A wave 
length of 1,500 meters is employed, and using a 200- 
watt transmitter, the antenna frames must be kept 40 
or 50 feet apart to avoid direct induction. Even a 
thin lead-covered single-pair telephone cable 5 feet or 
6 feet deep could be located within a few feet by 
means of this outfit. 








Mechanics 





Getting Along Without Hand Filing. —A German 
company has introduced a milling tool which produces 
a finished surface equal to the best obtainable with 
hand filing. The cutting edges of this machine are simi- 
lar to those of a file, but arranged spirally so that it is 
only necessary to press the work against the revolving 
cutter in order to get a true surface, The machine 
will cut through the mill scale of rolled sections and 
polish them bright in a remarkably short time. It will 
similarly cut through a crust of castings and give a 
bright smooth surface. It is conceded that a mechanic 
with a new file can cut one-fifth oz. of filings from a 
rough casting in a quarter of an hour, while the new 
machine will cut better than 171% oz. in the same 
time from the same casting. What is more, the cutting 
member of the machine is said not to clog, and can 
therefore be used for a tumber of metals such as 
lead, copper, tin and zine, as well as for such ma- 
terials as hard rubber, slate, marble, celluloid, hard 
wood, bone and so on, where a file would he more or 


less useless, 


A High Speed Hack Saw suitable for manufacturers 
having quantities of bar stock to be cut to repetition 
size, and offering a considerable saving in time and 
labor, has been brought out by a Chicago machine 
builder. At maximum speed and feed, the new machine 
will cut six-inch round cold-rolled steel in ten minutes, 
the resetting of the stock bar after each completed cut 
heing automatic. Bars up to 20 feet in length may be 
handled and pieces up to 3 feet in length can be 
cut off ; 

How Precision Blocks are Made.—The general re- 
quirements of gage blocks, according to Machinery, 
are: (1) The two gaging surfaces should be true 
planes; (2) the gaging surfaces should be parallel to 
each other; (3) the length of the gage should conform 
to required dimensions and (4) the gage blocks of a 
set should differ in size by increments, making it possi- 
ble to obtain any dimension within the range. A 
special chromium steel is recommended as a suitable 
material. The steel bars are sawn, straightened and 
ground, and after being drilled and countersunk are 
heat treated, again ground and finally sand-blasted. 
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Canal Project for France.—Plans are being formu- 
lated for the construction of a canal to extend from 
the port of Dunkirk to the basin of Saarbriicken, per- 
mitting the navigation of boats up to 600 tons. The 
length of this canal will he approximately 600. kilo- 
meters (372 miles). The canal will be known as “Le 
Canal du Nord-Est.” 

Poland’s Longest Pipe Line.—The longest pipe line 
in Poland for the transmission of oil was opened on 
September 6, 1920. This duct, which runs from Jaslo 
to Gorlitz, is constructed of 10-inch piping and 
kilometers (17.388 miles) in length. It is connected 
with another line that runs from Jaslo to Mezinek. 
joth these lines were constructed by the Polish Govy- 
ernment and are used for the transmission of oil from 
the wells in Mezinek to numerous refineries and fae- 
tories. Since the construction of the new pipe line a 
sufficient number of factories have begun to use oil as 
fuel instead of coal to result in the saving of 6,000 
carloads of coal per year. 
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Why Rails Rupture—and a Cure.— From the 
Comptes Rendus we learn that a most frequent cause of 
the rupture of rails free from local manufacturing de 
fects consists in the gradual development of fine 
fissures on the surface subjected to relling action. 
Periodic examination and withdrawal of service fails 
showing signs of fissuring is the only preventive meas 
ure suggested up to the present time, The authors of 
the article show that the phenomenon is a very general 
one in materials subjected to intensive superficial work 
hardening, and is particularly marked in hard meta! 
such as chilled cast iron and hardened tool-steels. 
These French authorities suggest that superficial an 
nealing prior to the critical age will rejuvenate rails 
and prevent the occurrence of fissuring. Such an opera 
tion could be carried out readily by means of the equip 
ment mounted on wheels which has been devised for 
superficial hardening of the rolling surface Such 
thermal cures, it is held, would do much to ,prevent 
fissuring and prolong the life of rails 

Concrete Pouring on a Vast Scale-—We are ac 


customed to big figures when speaking of mndern 
concrete work. Yet a recent description of a large 
concrete plant, which appeared in a recent ssue of 


Engineering News-Record, is startiing enough to bear 
quoting here. The plant is to distribute 30,000 cubic 
yards of concrete from two 175-foot towers over an 
area of SOO feet Dy 1,800 feet. The elevator of each 
tower holds one cubie yard and does 30 trips an hour 
The greatest length of main chute is 350 feet. Chutes 
are 12 inches wide and 8 inches deep at a uniform 
slope of one in three. A novel feature is that the 
chutes are practically rigid, being supported at 50-foot 
intervals by timber towers and braced laterally by 
truss wires over horizontal struts. 

A Forty-Five Mile Aerial Cable Tramway being 
constructed in Colombia, South America, is reported 
to be half completed at this writing. It starts at 
Mariquita, at an elevation of 1,500 feet, crosses a 
12,000-foot summit and descends to Manizales, which 
is at an elevation of 6,700 feet. The cableway is su; 


ported on 437 steel towers, of which 8 are over 126 
feet high. The longest span is 3,168 feet, The track 
cable is a 2%-inch wire rope running on ‘24-inch 


sheaves. The carriers take normal loads of 670 pounds, 
traveling at 400 feet per minute. Steam driving plants 
will be employed as motive power, arranged in S0-horse 
power units and distributed among 20 stations 
Twenty-one miles of this cable tramway hus been in 
operation since 1916, 
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American Import Figures.—The Bureau of Foreigz 
and Domestic Commerce has just published part 1 o 
“Trade of the United States with the World, 1915 
1919.” This bulletin gives statistics covering the im 
ports of merchandise into this country, by countris 
of origin and principal articles, during the calendar 
years mentioned in the title. For most of the articles 
included in the table, quantities (in addition to value 
are given in the customary commercial unit or if 
weight. ‘This new publication, which 
prove peculiarly useful to American importers and 


s expected to 


merchants, is part 1 of Miscellaneous Series No, 106 
and may be obtained for 10 cents frony any of the dis 
trict or coéperative offices of the bureau or from the 
Superintendent of Documents, Government Printing 
Office, Washington, D, C, 

Leather from Rabbit Skins.—According to American 
Consul Norton of Sydney, Australia, a secret process 
said to be unknown hitherto to the tannery trade, bu 
been discovered by an Australian for making leathes 
from rabbit skins and recovering the fur as a by) 
product in felt making, A company has been formed 
in Sydney to turn this discovery to practical use 
having established works capable of handling about 
100,000 skins a week, The leather has already been 
utilized in Sydney in the manufacture of boot and shox 
uppers, hand bags, gloves, and other articles 

Remitting Customs Duties to Develon Mines.—The 
Vancouver Bourd of Trade is endeavoring to assist 
development of the mineral resources of the province in 
a manner that should prove very satisfactory to 
United States manufacturers of mining machinery 
The mining bureau of the board has recommended that 
the organization approach the Dominion Government 
asking that customs duties on mining machinery im 
ported from the United States to the mines of B tish 
Columbia be remitted, Though British Columbia metal 
manufacturers are not wholly in sympathy with this 
proposition they have expressed themselves as willing 
to assist the board in the effort if it is modified t such 
an extent that it will not work an actual unfairness to 
them. 
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House externally protected from fire and weather by the liberal use 
of asbestos shingles 


Asbestos in 





Asbestos shingles cover the roof and asbestos building lumber cloaks the sides 
of every building in this plant 


Architecture 


The Growing Importance Played by This Fibrous Substance in Modern Building 


By Robert G. Skerrett 


VV ‘ wl t thie science Because of this tribute to 
fel Tle ole = | ‘ ‘ nl t t “’ proportiol te , and for 





directions it is dawning upon us grad 
need more enduring and fireproof ma- 


Willits Th seme 
that we 


the flume insurance rates 


our heedlessness we trace ually 


















te ‘ ‘ 1 then, look the wicked circle” of added outlays The wooden terials for certain parts of our industrial structures, 
e i ‘ t ed Des the fact hingle is so often tinder to the chance spark; and the our homes, our oflice buildings, our schools, etc. Hap- 
t t well 1 by day, frame building and timber structures generally can offer pily for us asbestos is at hand to help out. 
hat “mineral f! S serv- t a feeble resistance to fire. Aside from this inher- Inventive genius and manufacturing cunning have 
mse Here the United ent fault, woodwork exposed to the weather is more mude possible shingles, roofing, siding and “lumber” 
the field f ap ition ure rv less per shable, espe if not painted or other- composed of asbestos or of asbestos and hydraulic ce- 
f i te, and prese v é thre wise subjected to a preservative treatment. ment, according to the service required. The publie 
- uld we get alo without the But structural metal in the cases of roofing and va- is pretty familiar with asbestos covering for pipes, but 
ous forms of sheathing is all too frequently no it is only comparatively recently that we have profited 
j t | th et formative nore enduring than wooden shingles, clapboard, and by European example and accepted the asbestos shin- 
re | kit eived the like Heut and cold, moisture, oxygen, and atmos gle as something to be desired. It was only natural, 
tul 1 f econo fety first pherie impurities attack the iron, steel, Copper and tin With the ice thus broken, that our business enterprise 
{ the ‘ of the « 31 nd bring about their oxidation and disintegration would soon find other wavs in which to work up 
the t e whe rail prope fear of fire Paint and other surfacin may suffice if applied at asbestos and to employ these products to advantage. 
in a unober of directions hort intervals, but the) olve repeated expenditures rhe pioneer in this evolution was Ludwig Hatschek, 
t t fo ‘ f that represent a heavy offset against any apparent in wn Austrian asbestos worker. who, bent upon making 
‘ tl lire ecthy tial ngs. Splendidly as wood and metal supply our thin sheets or slabs of cement for building purposes, 
} the fl ‘ conceived the idea of using asbestos fiber 
the s ‘ te [ as a reinforcing material. Because of his 
heat l invention, a single plant in°Austria turns 
© the intensity to the out yearly more than 100,000,000 square 
bre not S feet of asbestos-and-concrete roofing in 
‘ ese efforts to es — forms susceptible of easy application. The 
t i tl the way in which secret of success depends upon the manner 
’ ¢ figuring in mode in Which the asbestos and the cement are 
combined. 
if the t State the nnousal It seems that where the Hatschek 
rn S250 000000) cond process is not followed that the mixing 
{ t th istuve is of the material dry and then adding 
i needless sacrifices (Coutinued on page d83) 


























Left: Corrugated paper from which “‘air-cell” coverings for pipes, etc., are made. 





Right: The final steps in the manufacture of asbestos paper or felt. Above: A stock-room display of corrugated 
roofing and siding of asbestos 


Some of the ferms in which asbestos contributes to the safety of modern building construction 
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The Flyer’s Artificial Eye and Ear 
By Dr. Alfred Gradenwitz 


VHE flyer’s eye and ear are bound to fail him in 
‘| a fog, in the clouds and by night—the eye, in so 
far us he no longer detects anything to guide him in the 
gray uniformity machine, and the 
eur, inasmuch as his sense of direction and verticulity, 
depending on the canals of the middle ear, no longer 
tells him at what angle his machine is 


surrounding his 
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no longer has to spy about and anxiously to look for 
his bearings at the ground below him through the fog, 
clouds and darkness, 


Finding a Cool Hat 
may be clad there is little 


f exwerdong lightly one > 
comfort in the hot weather if the hat is not 


huving a cooling effect. In this connection some inter- 
esting tests have been made to determine the heating 


573 


When a Lighting Fixture is Not a Fixture 
By George Gaulois 

FYLECTRIC lighting fixtures need be “fixtures” no 

4 longer. Why? 

and now developed on a practical scale makes it pos 


Because a device recently invented 


ble to move electric chandeliers and wall brackets from 
place to place as easily as electric tousters, vacuum 
cleaners and other appliances are plugged in the usual 


lighting circuit. 





banked. 

In the lust stage of the World War, all 
the huge fighters of the German army 
were fitted with a wonderfully efficient 
apparatus which could be fitly termed a 
substitute for the human eye and ear, viz., 
the Drexler Steering 
which, of course, was developed on lines 
quite indepencent of the Sperry instru- 
ment In designing this apparatus, the 
inventor availed himself of a less well 
fact, so far 
from starting from a “triple-liberty” gy- 
rotating in 
a Cardan suspension, he based his work 
on a “double-liberty” 
free to rotate round its own axis, and, in 
addition, in another plane, though the lat- 
ter rotation is limited by elastic strips or 
springs. In other words, a top in a 
Cardan suspension, of which the outer 
ring is fixed while the deflection of the 
ring carrying the gyroscope is limited in 
the manner just outlined 


Gyrescopic Gage, 


known gyroscope law In 
roscope, that is, a top freely 


gyroscope, viz., a top 








The basis of the new invention, which 


promises to mean much in the electrical 
plug 
This plug may be attached to any wall 
light. With its lighting fixture attached 
this plug is inserted with a rotary motior 
electric 
Mlectrical and 


connections are made at. the 


industry, is a with curved blades 


into a new outlet, the 
blades pointing 
mechanical 
sume time; and the plug, 
the curved 
hold the heaviest wall fixture The out 
let looks very much like the fi 


type of 
upward 


supported ht 


strong enough t 


blades, is 


t 


board plate, having two paral 
a rounded triangular center 
An inconspicuous circular plite marks 
the new ceiling outlet, which 
of this novel system of fixtures. A plug 
with curved prongs also is provided for 
this outlet. It differs from the wall plug, 
however, in that one-half of the plug is 
inserted at a time, the prengs extending 
A hool at the 


other end of the plug supports the chande 


forms a unit 


in opposite directions 








If such a inclined side 
ways it will not show any deflection, but, 
on account of the tension of the elastic 
springs, and the stationary ar- 
rangement of the ring carrying the top at right angles 
thereto, it will readily inclination of the 
gyroscope. 

If. however, the apparatus be turned round in the 
direction of the arrow, the 'avw of precession will come 
into play: that is to say, the top will respond to any 
thrust in the direction of the arrow by a rotation at 
from following the rota- 
position, the top 
overcoming the tension of the 


gevroscope he 


of the 


bands or 


follow uny 


right angles thereto, So far 
tion corresponding to its 
will therefore detlect, 
elastic bands as indicated pictorially. 


previous 


The German double-liberty gyroscope, showing the manner in which deflection 
plane carrying it from the true horizontal affects the instrument 


or cooling action of various kinds of 
worn. On a very bright day when the shade tempera 
ture was 96.S°F, individuals were given hats, 
each one being of a different type. These were worn 
outdoors for two hours and at the end of this time the 
temperature inside the hats was taken. 

In the case of a typical soldier's hat, made of cloth 
and with a hard peak, the reading was very high, being 
no less than 98.6°F. In an ordinary cloth cap it was 
94.1°. Inside the hard round bowler the record was 


hats commonly 


seven 


liers, and makes the necessary ¢ 
connections by means of fexil 
Now 
uished 
electrical 
lower hooks to the ceiling, may be 


these mechanical hook is disting 


from the curved prong which 


make the connections and also secure the 
arranged either in 
a coinciding or in an opposite manner, so as to forn 
construction either a hook or ua ring In either ever 
the ring of the chain supporting the fixture serves to 
hold the two halves together, thus locking 

arrangement in place 
The devices for this new system are to be manufac 
tured by a number of companies and will be on the miuar 
ket by the beginning of the new 
of lighting which will be afforded by this 


year 





A “double-liberty” gyroscope such = as 
this, provided with an index, is so in- 
stalled on the tlying machine that the top, 
as long us no outside forces are exerted 
upon it, will retate in a plane determined 
by the vertical line and the direction of 
flight. This top, apart from its rotation 
round its axis, can only perform a motion 
limited by springs at right angles to the 
longitudinal axis of the flying machine. 
Where the top occupies the position just 
outlined, the index connected with it will 
be in its central position, thus showing 
that the machine is flying straight ahead. 
If, however, the machine voluntarily or 
involuntarily curve, the out- 
side frame carrying the ‘top, which is 
rigidly fitted into the flying machine, will 
be turned, thus causing the top and the 
index connected with it to deflect at right 
angles thereto, to the right or left, ac- 
cording as the curve described is a right- 
hand or a left-hand curve. As soon as the 
machine is again flying in a straight line, 
the springs above referred to will reduce 
the curve index to its central position. 
The gyroscope is combined with a trans- 
versal pendulum oscillating in a damping 
glycerine casing, for indicating any trans- 
versal deflection from the horizontal posi- 
tion of the carrying planes, while a spe- 
cially designed liquid level 
even the slightest longitudinal inclination 
of the plane to be noted. The reading 


describes a 


gage allows 








en — 


the home. ir re a 
‘ replace lighting I 
services of the electrician will make pos 
sible a rapid development in the science 
) of home lighting. Builders of new homes 
f will be freed from the necessity of select 
ing all their lighting fixtures before the 
house is finished. A sufficient number of 
outlets provided for in the architects 
plans will make it possible to buy lighting 
fixtures as needed after the house is 
finished, 
What Is Dry Rot? 
vo term “dry rot,” the Forest Prod 
In the more limited sense in which pa 
thologists use the term, “dry rot” ap-‘ 
plies only to the work of a certa house 
fungus called Merulius lachrymans This 
fungus gains its distinction from the fact 
Cif 


system will be especially appreciated in 


The ability to rearrange and 


equipment without the 


ucts Laboratory finds, is applied by 


many persons to any decay which is 


found in wood in a comparatively dry sit 


uiution. Thus loosely used the te t 


ually includes all decay in wood, -since 


wood kept sufficiently wet cannot decay 


that it is found 
without any apparent moisture 


frequently 
timbers 
supply; in reality it does net grow with 
out moisture and is as powerless as any 


other fungus to infect thoroughly dry 





wood. Given moist wood in which to ger 
| minate, it is able te make its way a sur 





marks of the pendulum should always 
agree with the upper carrying surfaces 
of the flying machine phantom, if the 
machine, in flying either in a straight line or in a 
curve, is to be in equilibrium. A special readjusting 
attachment enables the apparatus to be adapted to the 
peculiarities of the machine or any personal preference 
of the pilot by allowing the angle of inclination in 
curves to be increased or reduced at the free will of 
the aviator. 

The use of this steering gage not only means in- 
creased safety to the pilot and passengers, but relieves 
the enormous strain upon the nerves of the pilot, who 


How the new syste 


plate, ceiling plug and wall plug 
92.3°. Contrary to expectation the silk hat came fourth 
on the list with a temperature of 89.6°. The hard 
straw hat was not very much cooler with a temperature 
of 86.0°. Very much more comfortable was the soft felt 
hat with a reading of only 79.7°. It was discovered 
that, where the felt was black, or very dark in color, 
the air inside was much hotter than in the case of a 
light The figures given are for a hat of a 
somewhat pale gray hue. Coolest of all hats is the 
soft straw Panama, which gave a temperature of 77.9°. 


shade. 


scilitates the installation of wall fixtures; and the outlet 


prisingly long distance in dry 
drawing the water it needs from the oist 
wood through a conduit system of slender 


minutely-porous strands. Wood in the typical advanced 


stuge of dry rot is shrunken, yellow to brown color 
und filled with radial and longitudinal shrinkage 
cracks, roughly forming cubes, In many instances 
these cracks are filled with a white felty mass, the 


interwoven strands of the fungus, 

The dry rot fungus is active in nearly every region of 
this country, in Canada, and in Europe. [t is destruc- 
Soft 


tive to timbers and logs in storage woods are 


more commonly infected by it than hard woods 
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The Heavens in December, 1920 


Star Clusters—Their Bona Fides and Their Distances from Us 


ad l 
‘ thre 
t ‘ 
tl 
have 
t 
t 
) 
I t i 
ind 
the 
‘ t the 
ore 
I l 
t ‘ 
Are They As They Seem? 
1 
: 
3 
) AS 
re 
-~’, 
“ | oO 
t f 
* \ r t 
of | 
th erged vard a definite 
the right star Alpha 
the ister tor ue 
yi h t IM t in the heavens 
gether a t did so This 
‘ ft ye pect ‘ rising trom 
© ¢ ter from the 1 Ob 
troscope showed that these 
nad lat the same rate 
| ect Lb ‘ ib ng 
te f otion of the 
. © ‘ ! ‘ Kile ters 
j ilat y t distance 
‘ ‘ nt part of Tauru 
tor ey imple Aldebaran, 
ross the sk in quite 
t i msiderably nearer 
. bts — ‘ R these outsiders in 
t e } the fact that their motions 
¢ the luster 
\ t otion ¢ ts among the 
|” ] f ] n Praesepe ind among 
; | the star in Coma Berenices It 


By Professor Henry Norris Russell, Ph.D. 


there re thit these groups are real clus 

Ieut there o other ise which the perspes 

e 4 t vergel ‘ Ootions has so far been 
detected mint er ise the other clusters cover such 
ll regions of the sky ence we cannot apply Boss's 
rnre Is ePthod to dete the distance of any of 
the ther clusters Success has, however, recently been 
tuined in the case of Praesepe Before the war 
< \ child, one of the ablest of German astrono 
( | ect ~ lly that the brighter stars 
ter are l receding from the sun at the 

t d noted t t this rate is almost the same 

the e of the Hi es, while the proper motion 

‘ ! , though small, is directed nearly toward 

he } nt n the he ens toward which that group is 
yg | s suggested that the two clusters, theugh 

t degrees apurt in the sky, were really moving it 
llel lines in space nd that, in the course of mil 

= 4 years, the inhabitants of the earth might see 

é di  ¢ ser und loser to one another in the 
shrinking in size nd growing fainter as they 


Knowing this point, it becomes possible to calculate 


. Foz1Jojy CAE 


" At 9 o'clock 
2 At8 
At 8 o'clock 





= Southern) Horizo ZA 


At 916 o'clock: December 30. 


NIGHT SKY: DECEMBER AND JANUARY 


he present distance of the Praesepe group. With the 
est liata 
our times the distance of the Hyades. A striking con 
firmation of this calculation has recently been fur- 
shed by another German, Kohlschiitter. It has long 
been known that there is a remarkable relation be 
tween the brightness of the stars in the Hyades and 
their colors and spectral types. Stars in this cluster 


available, this comes out 560 light-years— 


vhich are of the same real brightness as the sun are 
very similar to the sun in spectrum. Those fainter 
than the sun are redder, and more “advanced” in 
spectral type, while most of the brightest stars in the 
cluster are white, almost like Sirius in spectrum, and 
average almost forty times as bright as the sun, There 
re, however, four bright stars, clearly belonging to the 
Hyades, which are redder in color, and have spectra 
like Arcturus, 
fifty times brighter than the sun, have their counter- 
parts all over the sky, and have played a very impor- 
tant part in the theory of stellar evolution, 


These red “giants,” which average some 


Further Data on Distances 
Kohlischiitter has confirmed these facts regarding the 
Hvades. and made a similar study of the stars in 


, o'clock: Jan. 14. . 


Praesepe. In this case only the brighter stars of the 
cluster can be observed (the rest are too faint); but 
nmong these just the same situation is found. Most 
of the true members of the cluster are white, while a 
few, equal in average brightness to the others, are 
strongly reddish. 

In each case the average apparent brightness of the 
stars is just about one-tenth of the apparent bright- 
ness of the corresponding stars in the Hyades. If we 
ussume, as seems very probable, that the actual bright- 
ness of the sturs of similar character is the same in 
the two clusters, we are led to a distance for Praesepe 
of 450 light-years—uagreeing with the other as well as 
t is reasonable to expect, on account of the uncertainty 
of some of the data, The average of the two determi- 

itions, 500 light-years, is probably a very good ap- 
proximation to the actual distance of Praesepe. 

It may be added that the brighter stars in Coma 
serenices show a similar distribution in color and 
spectrum, Which indicates that the distance of the 
luster is 300 or 400 light-years. The distance of the 
Pleindes, estimated in other ways, is probably about 


300 light-years The Heavens 

Our map shows that three of the four 
clusters of which we spoke are now well 
The Pleiades and Hyades are 
close to the meridian and very high in 
Practically all the stars near 
Aldebaran except Aldebaran itself belong 
to the latter group. 
in the east, below Castor and Pollux. The 
stars Gamma and Delta Canecri, which are 
close to it on each side, were called by 


the ancients the “Aselli,” the donkeys 
aa} 


observable 
the sky. 


raesepe is well up 


which are browsing at the manger. Coma 
Berenices has not yet risen. 

The southeastern sky is very fine, with 
Orion, Canis Major, Canis Minor and 


Gemini With the splendid stars Sirius, 
5 tigel, Betelguese, Procyon, Castor and 


Pollux in their number, and Aldebaran, 


Capella and Regulus among their close 


ghbors, it is with ample justification 
that these are often referred to as the 
“brilliant winter consteilations.” Leo 
and Hydra are rising, in the east, anid 
Ursa Major is coming up in the north- 
east Draco and Ursa Minor are low in 


Vestern| Hori 


the north, while Cassiopeia and Cepheus 
ire well up in the northwest. Auriga and 
Perseus are overhead, and Andromeda 
and Pegasus conspicuous in the west. 
( Eridanus occupy the dull 
southwestern sky. 


The Planets 
Mercury is a morning star, and is best 
seen about the time of his greatest elonga- 


the 3rd, when he rises about 5:30 


etus and 





Jan. 7 tion on 
Rang Venus is an evening star, and sets 
about 7:30 P. M. in the middle of the 
month. Mars too is an evening star, and 
sets more than an hour after Venus when 
the month begins. Venus is moving ezast- 
ward faster than he is, and by the end of the month 
the two planets are only about four degrees apart. 

Jupiter is in quadrature, west of the sun, on the 
10th, und crosses the meridian at 6 A. M. He is 
therefore yisible all through the latter half of the 
night. 

Saturn is about six degrees east of Jupiter, and also 
visible after midnight. Uranus is in Aquarius, and 
sets at about 10 P. M. in the middle of the month. 
Neptune is in Cancer, ind is observable in the morning 
hours. 

The moon is in her last quarter at 11 A. M. on the 
2nd, new at 5 A. M. on the 10th, in her first quarter at 
10 A. M. on the 18th, full at 8 A. M. on the 25th, and in 
her last quarter again during the last hour of the year. 
She is nearest us on the 25th, and farthest away on 
the 13th. During the month she passes near Jupiter 
and Saturn on the 3rd, Mercury of the 8th, Venus on 
the 14th, Mars on the 15th, Uranus on the 16th, Neptune 
on the 28th, and Jupiter and Saturn once again on 
the 30th. 

At 10 P. M. on the 21st the sun reaehes its greatest 
southern declination, and enters the “sign of Capri- 
corn,” when, in almanac language, “winter begins.” 
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Destruction of main and super-structure decks, looking toward bow 





Bombing the Old Battleship | 

“Indiana” | 

Wa a view to determining the 
IY effe ‘t which bombs of various sizes 


would have if dropped upon a battleship, 


that ancient craft, U.S.S. “Indiana” was 
selected as the subject of experiment. 
The “Indiana” class of three ships was 


laid down in 1891 and completed in 1895. 
The designs, tl 


fully thirty years old, and consequently 


erefore, of these ships are 


Effect of a single bomb on main deck. Note that bombs were placed and not dropped 


that not so very many yeurs ago WwW 
used only as the principal weapon on 
board of the most powerful battles! 
Just how far this latter development 
will go, it is difficult to predict Lord 
Fisher, if we remember right! helieves 
that the near future will see fleets of sub 


mersible battleships—big seaworthy ve 


sels carrying full armaments of «heavy 
guns and capable of entire submergence 
It cannot be denied that “M-1" seems to 


point that way; but until she has been 











the “Indiana” has for many years been Pe, a . tried out under varying conditions and 
quite out of date, although she had a refit — . Ne Omer —s put to thorough tests of her habitability, 
in 1905. en < : ee RE -ep aal, A Ag i seaworthiness, endurance, rapidity of sub 
The vessel is 348 feet long, G9 feet, 4 ee te . t= ae tase oe mersion and all-round maneuvering abil 
inches broad, and displaces about 10,300 | abr oe te tO oe Lt ~~ nt ee 2 | ty, it would be rash to make any nfi 
aoe Hae Sas 6 Rem 25 fo 55 mecnee oe Detonation of bombs below water and near side of “Indiana” dent predictions as to the future of this 
thickness, curries 17 inches of armor on type 
the barbettes, and 8'4 inches on the tur- Although the British have been surpris 
rets. Her armament consists of four old ingly frank in disclosing the purticulars 
13-inch guns and eight 35-caliber S-inch of the ships which they built during the 
guns—at least that was the original arma- } war, it is significant that they have said 
ment. She is protected, in add t'on to the wt very little about “M-1" and her sisters 


18-inch belt, by 
the water line and a 5-inch side protection 
from the water line belt up to the main 
deck. It should be understood that all of 
this armor is of the old Harvey type. 
The “Indiana” is to be 
modern fleet as a_ target, 


a 35-inch protective deck at 


used by our 


the 


suffering 


sume fate as the old “Texas,” renamed 
“San Marcos,” the wreck of which can be 
seen in the offing beyond the quarter deck 
of the “Indiana” in one of our pictures 


Before subjecting her to gun fire, it was 


decided to anchor the “Indiana” in shoal 





} In fact, the 


we have seen 


definite statement that 


was one to the effect that 


only 


these boats were built specially for er 
ice in the Dardanelles, where they were 
to be sent in for close bombardment of 
the forts. 


State Friction and Lubricating 
Properties 
| N an attempt to throw further light on 
an observation made by Rayleigh that 
n certain tion is gre 
with a 


, the fri 


cases 


large amount than with a minut 





water in Tangier Bay in the Chesapeake 
and her to settle the bottom 
by bombing the ship. It should be under 
that the were not 
from airplanes, but were placed 
tions, where their detonation would provide the infor- 
mation 


cause 


upon 


stood bombs dropped 


in posi- 


which the naval authorities were seeking as to 
selected parts of the 


both 


destructiveness on certain 
ship. The within the 
ship and outside of it, exterior 
being in contact with the side of the ship below water 
and others being detonated at varying distances from 
the side. The results of this attack can be gathered 
from a study of the illustrations on this page. 

These experiments were intended, not as a trial of 
bombing from the merely to 
effect of bombs of varying weight 
struck at certain selected 
distunces from the 


bomb 


bombs were placed 


some of the bombs 


determine the 
they 


air, but 
and power, if 


positions, or at varying 


“Indiana” 


on the mud where she will serve as a target. 


“San Marcos” is seen beyond quarter deck of “Indiana” 


The effect of bombs on structure of “Indiana” 


The wreck of the t 


Te quantity of the same oil, experiments 
have been made on the stati fr ) 
between perfectly clean glass surf 


and on the effect of a number of pure 


liquids when used as lubricants 


Battleship Guns on Submarines The clean surfaces were found to “seize,” and 
= anyone six years ago had stated that within a a sufficiently strong tangential force was applied t 
few years’ time submarines would be going to sea cause movement, the first effect was to tear the ft 
have been re- glass surfuces The liquids examined fall inte tw 


he would surely 
The British showed 
un astonishing from restraint 
in its handling of the naval problems which the war 
developed, and in two directions, that of the battleship 
and the submarine, we witnessed two remarkable devel- 
opments, first, in the “Ilood,” a ship 860 feet in length, 
combining heavy battleship armor and armament with ric, 
a speed of 32 knots, and the “M-1,” as it is 
called, in which we have a 


carrying 12-inch 


garded as a Visionary. 


uns, 
Navy 
freedom conservative 
ethyl 


here, in 
submarine carrying a 


classes. 


no lubricating 


but the last substance can exert the mua 
ing effect 

Among 
ucetic, 
ganic 


gun in the case of 


The first class, the 
effect, 


benzone, 


inactive fluids which | t 


includes water, ethyl a hol 


ether, strong ammonia, and glycerine, 


if the surfaces are flooded 


active fluids were found su 


butyric, 


and oleic acids, a number 
and 


some of the s that the frictic 


buses, castor oil, paraflin It Vous noticed 





ship. The art of 
bombarding from 
the air is yet 
quite in its infancy. 
To make a hit the 
plane must de- 
scend so low 
be fairly certain of 
being shot down. 
If it attacks out of 
anti-aircraft gun 
hitting 
becomes 


of sheer 


as to 


fire range, 
the target 
a matter 














£00d luck. 


The “M-1,” a new type of British submarine, mounting a 12-inch gun 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Arts 
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How the home recorder is 
details (diaphragm 
tool shown) 


mechanical 


cutting not 


Home-made Records for the Disk- 


f'ype Phonograph 
W av seth 
the 
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gh th 
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4 crank-operated shearing machine 
which expedites this kind of work 





‘ A etal disk, with a fine spiral 
eroove is placed over the center of the 
i or blank The reproducer is 
ide in the form of a resonator and oj 
tes a fine cutting tool resting on the 
ft-wax blank. As the wax blank is 
t ig, the recorder is slowly fed along 
through the small guide that rests in 
the spiral groove of the metal disk 
Thus a good hill-and-dale cut record is 
produced, and by using the usual pho 
graph soundbox the music can be 
reproduced, Obviously, such a record, 
heing made in soft wax, is not intended 
for long weal! If one desires to make 
t i nanent, the manufacturers of the 
ew device are prepared to duplicate it~ 
the shellac compounds that we are 
ustomed to buying as regular records, 
by means of a special fluid it is pos 
je to efface the grooves and create a 
th surface for the next recording 
ne blank can be used over one 
lred tf es 
in the accompanying iliustration will 
ted the device attached to a stand 
lisk | nograph, as well as a line 
ing of the device itself In this 
<¢ the cutting tool and diaphragm are 
t show! these members fit at the 
ver or smaller end of the horn 


An Interesting Plier Wrench 


\ WISCONSIN 
4 rought out a 


} 
Hus 


manufacturer 
type of wrench 


vl " iv be stantly adjusted to fit 
y size of pipe or nut within its ca 
pacity fhe arrangement of the twe 
ding bearings and fulcrum give com 
d leverage and an exceedingly pow 
1 grip i he obtained The jaws 
this wrench are always parallel It 
irticularly adapted to tightening or 
‘ its 











Any nut 


be firmly held in the 
jaws of this pair of pliers 


can 


Turning the Crank to Shear the 
Sheep 
erican 


\ ngenious An 
4 hand-powel 


kes short 


has developed 
shearing machine 


work of this particu 


S| As will be noted in the accom 
illustration, this device con 
1 crank, reducing gears, trans 
) h s with universal joints, 
nd the shearing mechanism = proper. 
Turning the crank causes the cutting 
des to function Two men ure re- 
quired vith the er ink-operated device 
me for turning the crank and the other 
the shearing 
Truck With Electro-Magnetic 
Crane 
\ MOTOR truck company of Bay 
4 City, Michigan, has the distinction 
of manufacturing the first motor truck 
equipped with an electro-magnetic lift 
ng crane. The machine has a 4-ton ca 
pacity and is a special order. It was 
tested recently and found to measure 
up to requirements. It is said that it 
will do the work of 20 laborers. A spe- 
ial crane was manufactured for this 
trick in which all operations are per- 


formed by power. It is equipped with 


quick-acting out-riggers in order to in- 


sure stability. The motor truck and 
crane can be used for loading or unload- 
ing curs of iron, etec., for handling scrap 
iron in yards, for loading other motor 
trucks or drays or for loading the mo- 


tor truck itself, and can be used as a 
crane in handling any heavy object. 
Chis motor truck was manufactured as 
a special order for a Detroit concern, 
and will be sold at a consideration of 


$12,000. 


A Device That Takes the Place of 
the Radio Operator 


| ADIO equipment is absolutely neces 
sary if an airman desires the max 


with 


mum safety in flying However, 
the radio telephone handicapped by a 
very limited range, and the radio tele- 


essitating a knowledge of the 
the installation of a 
radio equipment aboard an airplane has 
difficul- 


vraph nes 
telegraph code, 


heretofore presented numerous 


ties 

















Copyright, Keystone View ( 

An automatic wireless 

which enables airmen to 
messages 


transmitter 
send 


Now comes F. S. S. Wates of London, 
England, with radio trans- 
mitter which anyone to 
certain wireless messages by merely ma- 
nipulating a plug. The device, which is 
shown in the accompanying illustration, 
consists of clockwork driving a series of 
contact-making and a plug for 

connections with any desired 
Each wheel has teeth which rep 
the and dashes of a given 
standard message, and the = aviator 
plugs inte the hole corresponding with 
the message he desires to transmit, and 
pulls the the 
clockwork 

The automatic 
large number of standard 
“forced landing” call, and the names of 
the towns along a given route. 
Thus if the airman is compelled to de- 
scend, small lever and 
inserts the plug into the town nearest 
the landing. Obviously, this de- 
vice, which weighs but ten pounds, is 
not a radio transmitter in itself; it 
must be employed in conjunction with a 
standard wireless 


Taking the Hard Work Out of 
Sawing 
EK VEN with the sharpest saw the task 
4 of sawing a hardwood board is 


an automatic 


enables send 


wheels, 
making 
wheel, 


resent dots 


lever which operates 


transmitter carries a 


messages, a 
leading 
he depresses a 


forced 


set. 


anything but a sinecure. While our 
modern sawmills are models of effi- 
ciency and labor saving, the carpenter 
still does his work by tedious hand 
method 

So it has remained for Charles M. 


Geiger of Chicago, Ill, to 
electrically-operated hand-saw. His la- 
bor-saving device consists of a small 


electric motor which drives a small but 


invent an 




















The electric hand saw which speeds 
up sawing operations 


through suitable 
reciprocates at a high 
rate of speed, so that there is very lit- 
tle resistance offered to ifs motion by 
the wood being cut. In this manner, so 
we are told, the electric can be 
held in position with the right hand, 
while the left hand guides the recipro- 
eating blade along. 


extremely 
The saw 


sharp saw 


means, 


saw 


Something New in Tire Rims 
ESPITE the many ways of putting 
aun nutomobile tire on its rim, this 

field still appeals to inventors because 
the present ways are by no means the 
last word in convenience and dispatch. 
One of the latest for tire rims 
is that shown in the accompanying il 
lustration. Here is an automobile tire 
rim that can be taken off one shoe and 


ideas 


transferred to another shoe in thirty 
seconds, according to its inventor. It is 


made in two parts, with two other pieces 
of the rim hinged together. The rim, 
when placed on the shoe, is locked with 
a small lever that works on a_ swivel 
at the bottom of the rim. The tire is 
placed on the rim and the two small see 
tions of the rim are forced together as 
shown. The little clamp then holds the 
two sections in place. 














A tire rim that can be transferred 
from one shoe to another in thirty 
seconds 
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PERFORMANCE 


WHY DRIVERS SWEAR BY THIS TRUCK, NOT AT IT 


— the purchase of the first truck may 
not be influenced by the driver's opinion, 
the performance of that truck in the hands of the 
driver often determines the selection of a second 
one. Clydesdale preference among drivers is founded 
upon two facts—mechanical excellence which in- 
cludes power, adequate speed and ease of adjust- 
ment,together with the Clydesdale Controller which 
enables the driver to forget everything but the road. 

















N these times when close co-operation Ay a 4 

between employer and employee is so | (ff 
essential, the Clydesdale truck not only 
makes it easier to obtain and keep drivers, 
but also gives the driver an incentive for 
boosting the business he serves. A driver 
is enthusiastic about the Clydesdale be- 
cause it looks well, rides well, and makes 
his own job easier, thereby affording him 
the opportunity to show up favorably in 
the eyes of his employer. 


THE CLYDESDALE MOTOR TRUCK CO. 
Clyde, Ohio 








‘ 
Nev an i, ee 


a AEN AL mar 


SLYDESDAL 


_MOTOR4(||||/e TRUCKS 








“The Driver Under the Hood.” Just as the locomo- Whether up or down hill, through mud or sand, over 
tive engineer looks to his fireman to see that enough rough or smooth roadbed, the Clydesdale will travel at 
steam is maintained to pull the load, the driver of a a uniform speed once the throttle is set. On an up- 
Clydesdale truck depends upon the Clydesdale Con- grade, the controller feeds the motor more gas. On 
troller to keep the motor going at whatever speed is a down-grade, it cuts down the gas. Ali the driver 
necessary to pull the load. needs to do is steer and shift gears when necessary. 
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\RD RUBBER 


ARD RUBBER—rubber hardened 
by a process of compounding and 
vulcanizing—is a tremendously im- 

portant factor in the making of hundreds of 
mechanical devices, additional to its com- 
mon and familiar use for fountain pens, 
dressing combs, smoking pipe bits, cutlery 
handles and automobile storage battery jars. 
For sixty-nine years the American Hard 
Rubber Co. has been making this material 
and its products. We are not only the 
largest exclusive hard rubber producers but 
the pioneers as well. 

Our technical experts will advise with you, 
no matter how simple or how complex an 
article or a part for some article you need. 
Probably the important mechanical, chem:- 
cal and electrical properties possessed by 
hard rubber will offer you the very oppor- 
tunity wanted. 

Let us tell you how and why you should 
employ the wonderful properties of hard 
rubber in your manufacturing problem. 
You incur no obligation by writing us. 
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“We are very much pleased to say that we used Cemcoat 
through various sections of our Plants, applying it over 
woodwork, plaster and iron, and the result is highly satis- 
factory. In Cemcoat we have a coating which will not peel 
off, but will give satisfactory service. We take pleasure 
in recommending its use for factories where sanitation 
and maximum light are essential.'’-—Purity Oats Company. 
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PUT AMADIDIRILIME 
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THE PERFECT MILL WHITE 

retains its glossy whiteness longer, because the ordinary 
yellowing and deteriorating gums and impurities are re- 
fined out of the Linseed oil which is then ground with 
the whitest pigments. 

Cemcoat is elastic and durable because of the addition of 
imported gums. 

It spreads easily, and because of its densitv, requires but 3 
two coats. 


SONNEBORN PRODUCTS 
AP T Cemcoat is furnished in Gloss, Flat, Egg- 
At IPOLLT 4 chet, Saaee and eaiens. a , - 


makes old or new concrete floors dust- = 
free and a earprocf by chemical action Write for testimonials, color a 
Just fluah it on. card and literature. 


LIGNOAREN 
| wend puasare L. SONNEBORN SONS, Inc. [| 
Dept.1 264 PEARL ST., NEW YORK 


Get more light in your factory—free light = 
reflected from glistening, mirror-like Cem- 
coated walls. 





| mew life to old or new wooden floors 








| device which will not disfigure the trunk. 


December 4, 1926 














Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, 
Tools, Farming Implements, EF tc. 











Of General Interest 


CAN COVER.—J. M. HWarrietp, 1111 N. 
Penn. Ave., Independence, Kan. ‘This inven- 
tion has for its object to provide a device 
especially adapted for enclosing cans of nitro 
clycerine and other explosives, wherein a rela- | 
tively soft, flexible cushioning casing is pro- | 
vided for containing the can and for covering | 
every part thereof to prevent the possibility 
of frictional contact of the can with other 
objects. 

WINDOW CLEANER.—M. Go.pstone, 496 
Chauncey St., Brooklyn, N. Y. The primary 
object of the invention is to provide a mechan 
ically-driven window cleaner, which may be 
used to clean windows or other surfaces at a 
rapid rate without empleying a ladder or for 
cleaning large show and store windows where 
considerable surface is exposed and considera- 
ble manual labor necessary. 

REVOLVING HOUSE.—S. M. Stevens, 1 
Ravenscroft Rd., Asheville, N. C. This inven- 
tion particularly relates to dwellings adapted 
for sick persons, or what are known as out- 
door sleeping rooms; the object is to provide 


a dwelling having an open side which may 
ye revolved in order to face in any desired 
direction. A further object is to provide elec- | 
trieally-operated driving means for revolving 
the house, the house being fitted with a num- 
ber of conveniences. 

WINDOW VENTILATOR.—F, Scertz, P. 0. 
Box 380, Harrison, N. Y. The invention re- 
lates to a window ventilator which will per 
mit a free movement on the part of the 
frame, a filtering element being incorporated 
with the structure insuring against the entry 
of impure air, the filter being readily cleana 
ble at all times; the ventilator will also per 
mit of an adjustment of the flow of air. 

FILM HOLDER.—C,. L. BAmpric, Brooks, 
Alberta, Canada. The object of the invention 
is to provide a film holder which will maintain 
a film in a stretched out condition without 
danger of creasing while allowing an easy 
washing thereof or dipping into the developing 
solution. Another object is to provide a 
holder which is readily adjusted for different 
widths of films. 

MARKING DEVICE.—C. M. Gravarr, Cold 
Springs, Okla. Among the objects of the in 
vention is to provide a device which is espe 
cially adapted for marking cloth or clothing of 
any character so as to identify the material 
or article; it is especially adapted for use 
in connection with laundry work to distinguish 
the property of different customers. 

TRUNK BAND.—R. T. Emery, 121 Fells- 
way, W. Medford, Mass. The invention relates 
to trunk bands or straps preferably of benda- | 
ble material which can be positioned around | 
a trunk and securely locked in place, and 
when in such position will operate to strength- 
en the trunk and prevent injury as well as 
prevent opening of the trunk by unauthorized 
persons. A further object is to provide a/| 


| 
PERPETUAL CALENDAR.—J. L. Hutson, | 
Shelbyville, Tenn. The object of the inven- 
tion is to provide a perpetual calendar adapted 
to indicate any desired date of either the| 


| Julian or Gregorian system. Another object is 


to permit the user to rapidly set the calendar 
for any date of past, present or future years 
Another object is to permit the user to set the 


| ealendar for the present month and to allow 


: 
' 
Ss | 
-_ | 
| 
3 | 
= | 




















the modern wood preservative, gives 


co EE 











| fluids, the object being the provision of a 


of making the desired changes at the end of 
a month or year for the next ensuing month 
of a year. 


: 


ROADWAY.—A. ANrinson, Wakonda, So. 
Dak. The object of the invention is to provide 
mechanism for use in connection with ordinary 
country highways, for converting said high 
ways at small expense and in a minimum of 
time into metaled road ways; to provide rela- 
tively narrow tracks of plastic material capa 
ble of hardening, such for instance as concrete. | 

EGG MIXER.—R.,. G. Wiuson, Davis, W. Va. 
This invention relates generally to mixers, and 
more particularly to a portable hand mixer 
for domestic use in mixing fluids and semi 


simple, inexpensive apparatus which may be 
readily cleansed after using and thus main- 
tained in highly sanitary condition. 


Hardware and Tools 


DOUBLE CLAMP.—G. T. Benton, Willow 
Springs, Mo. The invention relates more par- 





ticularly to a clamp which may be utilized for 


| various purposes in connection with the fit. 


ting and setting of doors, windows and the 
like, the object being the provision of a simple, 
effective double clamp of the jointed nature 
which facilitate certain specific operations jn 
addition to its general application. 


Machines and Mechanical Devices 


PULLEY.—A,. Serrrra, address A. Sgritta 
& Co., 94 Spencer St., Brooklyn, N. YY. The 
invention relates to belt-carrying pulleys for 
the transmission of power, and resides specifi 
cally in providing the rim of the pulley with « 
nurling to prevent the slipping of the belt and 
the lateral displacement and disengagement 
thereof, thus effecting a saving in power and 
economy of fuel, itme and labor., 


PUMP.—H. M. Hau, Box 464, Wileox, Ari- 
zona. The invention has for its object te 
provide a pump wherein the parts are so ar. 
ranged that the barrel and plunger of the 
pump, together with the valves, may be easily 
and quickly detached from the suction pipe, or 
connected therewith without the necessity of 
pulling the said pipe from the top of the 
ground. 


Pertaining to Vehicles 
SELF-LOADING COAL AND GRAIN 
TRUCK.—J. A. Kiovsrap, Hope, N. D. The 
invention has reference more particularly te 
that type of hand trucks that are designed te 
be self-loading and useful on farms, in cars, 
and warehouses, its main object being to pro- 





A SIDE ELEVATION OF THE TRUCK IN POSITION 
FOR BEGINNING TO LOAD 


vide a hand truck that will quickly load itself, 
and can be transported frem place to place 
with and without its load. 


RESILIENT WHEEL.—M. B. Disxkrin, 76 
W. 3rd St., New York, N. Y. The invention 
relates particularly to wheels having rigid 
rims and flexible spokes. Among the objects 


| is to provide a wheel for vehicles which shall 


possess the desired resiliency for the comfort 
of the occupants of the vehicle and for prac- 
tical purposes and yet shall not be subjected 
to the inconveniences incident to the use of 
pneumatic tires. 


DIRECTION INDICATOR.—R. P. Sarety, 
410 42nd St., Oakland, Cal. The primary ob- 
ject of the invention is to provide an electrie 
direction indicator for motor vehicles which 
can be conveniently manipulated by the driver 
or person sitting next to him to indicate to 
an approaching vehicle the direction that the 





A FRONT AND REAR VIEW OF MOTOR VEHICLE 
WITH INVENTION APPLIED 


vehicle is to take, for instance, when making 
a righ or left hand turn around corners. A 
further object is to so construct the device 
that it may be installed on a vehicle as aa 
accessory. 


TRANSMISSION MECHANISM. — C. A 
Grotz, 4032 N. Francisco Ave., Chicago, Hb 
An object of the invention is to provide @ 
transmission mechanism by means of whieh 
any speed from zero to a maximum may be 
obtained by the manipulation of a single mem 
ber such as a foot pedal or a lever. A further 
object is to provide transmission mechanism 
which may be used on all types of motor 
driven vehicles, and which eliminates the 
bringing of gears into mesh and the conse 
quent noise and wear occasioned thereby. 
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PATENTS 


F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 
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PEE QE 


Contains Patent Office Notes, Decisions et 
interest to inventors and particulars of re- 
cently patented inventions. 
SOLICLTORS 
OF PATENTS 
NEW YORK 
CHICAGO, ILL. 
WASHINGTON, D. C. 


Woolworth Building, 
Tower Building, 
Scientific American Building, 


: MUNN & CO., 
rfl 


Hobart Building, SAN FRANCISCO, CAL. 
ie 
Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one 
OO. aa ddig adden ik halts meen .00 


Scientific American (established 
err aes $7.00 

Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 


Monthly 


Foreign Postage 
Scientific American $1.50 per_ year additional. 
Scientific American Monthly 72c per year ad- 
ditional 
Canadian Postage | 
Scientific American 75c per year additional. } 
Scientific American Monthly 36c per year addi- 
tional. 

The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 

Remit by postal or express money order, bank 
draft or check. 


Classified Advertisements 


Advertising in this column is $1.00 a line. 
No less than five nor more than 12 lines 
accepted. Count seven words to the line. All 
orders must be accompanied by a remittance. | 


‘BUSINESS OPPORTUNITY 


SUBSTANTIAL manufacturing corporation wants | 
eapalke nien to establish branch and manage salesmen. 
$800 to $2000 necessary. Will allow expenses to Balti- 
More as explained. Address, Mr. Clemmer, €03 N. 
Butaw St.. Baltimore. Md 


BUSINESS OPPORTUNITY 
STOP daily grind. Be no man’s slave. Own your 
own business. Start Silvering mirrors. Auto headlights, 
tableware, ete. Plans free. Clarence Sprinkle, Dept. 
113, Marion, Indiana. 











FOR SALE 
CANADIAN Patent paves eccentric poring chuck | 
for sale. W. F. MYERS COMPANY 


eh ee Bedford, , Indiana 
HELP WANTED 

PATENT Office Draftsman. State experience and | 
= desired, Munn & Co., 233 Broadway, New York | 
_. Se 





INVENTORS 

MR. INVENTOR: Have you an idea that you can't 
work out? Getin touch with us—we will develo» it for 
you. We are mechanical and electrical engineers, spe 
cializing in model and experimental work. developing 
and perfecting inventions. 
special labor-saving machinery. Elk 
Broadway, New York. 


Designers and builders of 
Mfe. Co., 19268 





You can be quichly cured, if you 


'STAMMER 


0 cents pe 288 - “page eK on Stammering and 
Stuttering “its —— — Sa . tells how I 
_ myself after ring 10 N. Bogue, 

oe Bogue Bidg., 1147 TN. I st, 7 


VENTRILOQUISM, | 


Taaght Almost A yone at Home. Small fost. Send 
today 2-cent stamp for particulars and p: 
G. W. SMITH, ROOM R706, 125 N. JEFF AVE. 1 PEORIA, ILL. 


Valuable Books of Instructionand Reference 


Scientific American Cyclopedia of Formulas—Concrete Pottery 
and Garden Furniture—Scientific American Reference Book— 
Experimental Science—Handy Man’s Workshop and Laboratory 


SCIENTIFIC AMERICAN PUBLISHING (0., Woolworth Bldg., New Yor‘ 


LEARN WATCHWORK 


\ fine trade 


















JEWELRY WORK 
AND ENGRAVING 
commanding a good salary and your 
services always in demand 
or you can startin busi 
ness for yourself. At 


BRADLEY INSTITUTE 
The greatest school for 
watchmakers in the work Ac 
dress Horolonjest Department H- 
Peoria. Ii., for a of in, 
formation. Also teach Optics 
and Instrument Repair. 
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| merely 


| by planes, 


'a fourth. 


SCIENTIFIC 


That Parallel Postulate 


(Continued from page 565) 
zation which the Euclidean has demanded 
| that we produce, and the one which in the 


hands of the modern geometer has shown 


| results. 


In this 
surfaces in general, 


two-dimensional geometry of 
that of the plane is 
one special case. Certain of the 
features met in that case are general 
If we agree that we know what we mean 
by distance, we find that on every surface 
there is a shortest distance between two 
points, together with a series of lines or 


curves along which such distances are 
taken. These lines or curves we ¢all geo- 
desics. On the plane the geodesic is the 


straight line. On surfaces in general the 
geodesic, whatever its particular and pe 
culiar shape, plays the same role that is 
played by the straight line in the plane; 
it is the secondary element of the geome- 
try, the surface itself and all other sur- 
faces of its type are the tertiary elements 
And it is a fact that we can take all the 
possible spheres, or all the possible 
French-horn surfaces, and conceive of 
space as we know it being broken down 
by analysis into these surfaces instead 
of into planes. The only reason we ha- 
bitually decompose space into planes is 
because it comes natural to us to think 
that way. But there isn’t a true, honest 
to-goodness geometrical plane in existence 
any more than there is an _ honest-to 
goodness spherical surface: so on intrin- 
sic grounds one decomposition is as rea- 
sonable as another 

Certain of the most fundamental postu- 
lates are obeyed by all surfaces. As we 
attempt to discriminate between surfaces 
of different types, and get, for instance, a 
geometry that shall be valid for spheres 
und ellipsoid; but uot for conicoids in 
general, we must do so by bringing In ad- 
| ditionat postulates that embody the neces- 
sary restrictions. A characteristic shared 
spheres, and various other sur- 
faces is that the geodesics can be freely 
slid along upon themselves and will co- 
incide with themselves in all positions 
when thus slid; with a similar arrange- 
ment for the surface itself. But the plane 


stands almost unique among surfaces in | 


it does not force us to distinguish 
two sides: we can turn It 


that 
between its 


| over and still it will coincide with itself; 


and this property belongs also to the 
straight line. It does not belong to the 
sphere, or to the great circles which are 
the geodesics of spherical geometry; 
when we turn one of these over, through 
the three-dimensional space that sur- 


rounds it, we find that the curvature lies | 


in the wrong way to make superposition 
possible. If we postulate that superpo- 
sition be possible under such treatment, 
we throw out the sphere and spherical 
geometry ; if we postulate that superposi- 
tion be only by sliding the surface upon 


itself we admit that geometry—as Sac- | 


cheri failed to see. 


as Lobatchewsky re-| 


alized, and as Riemann showed at great | 


length in rehabilitating the “obtuse-angled 
hypothesis.” Lobatchewsky’s acute-an 
gled geometry 
the proper sort, which admits of unre 
stricted superposition; but it is not the 
sort of a surface that IT care to discuss in 
an article of this scope. 


Where Euclidean Geometry Stands 

Euclidean geometry is the natural and 
easy one, I suppose, because it makes it 
easy to stop with three dimensions. 
take a secondary element, 
which is “curved” in the Euclidean sense, 
we get a tertiary element, a surface, which 
is likewise curved. Then unless we are 
to make an altogether abrupt and unrea 
sonable break, we shall fina that just as 
the curved generated a curved 
surface, the curved surface must give rise 
to a “curved space’; and just as the 
curved geodesic needed a second dimen 
sion to curve into, and the curved surface 
a third, so the curved three-space requires 
Once started on this sort of 


a geodesic, 


geodesic 


If we | 


is realized on a surface of | 
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HE successive increases in eastern freight rates 


since 1914 of 5%, 15%, 25% and 40%, and cor 

responding advances in express rates, have fig 
uratively removed New York eastward into the 
Atlantic Ocean some 1,500 tiriles, as measured by the 
present carrying charges to the Middle West. 


Slow rail service has doubled and tripled the time 
in transit, making long-haul distribution econom 
ically impossible and consequential interest charges 
excessive. 

While the raw materials and markets of the Mis 
sissippi Valley, Middle West and Far West have 
been further removed from the long-haul eastern 
manufacturer, they have been drawn closer to the 
short-haul St. Louis manufacturer. 


The relatively better transportation service en 
joyed by St. Louis industries is a big factor in eco- 
nomical production and distribution. Nine-tenths of 
the railroad embargoes during and since the war, so 
costly to industry, were placed because of freight 
jams and blockades in the East, where there is one- 
third of the population of the country and only 17% 
of the railroad mileage. 


The per capita inefficiency of industrial labor has 


been, and greatest in the congested eastern sec 
tions, and is in ratio with the decrease in efficiency 


of transportation. 


A Mid-West Factory in St. Louis 


commands the advantages of short-haul and better 
service via 26 railroads at low relative charges to 
more than 60% of the country’s buying power—and 
real choice between all export routes. Mississippi 
River service at 80% of rail rates. 


“made to 
economic 


The central location of St. Louis is as if 
order” for present and prospective 
ditions. 
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and economy. 


which 
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thing, there doesn't 
any end 

Nevertheless, we must face the 
bility that the space we live in, or any 
other manifold of any sort whatever 
with which we deal on geometric princi 
ples, may turn out to be non-Euclidean. 
How shall we finally determine this? 
By measures—the Euclidean measures 
the angles of an actual triangle and finds 
the sum to be exactly 180 degrees; or he 
draws parallel lines of indefinite extent 
and finds them to be everywhere equally 
distant: and from these data he concludes 
that our space is really Euclidean. But 
he is not necessarily right. 

We ask him to level off a plot of ground 
by means of a plumb line. Since the line 
always points to the earth’s center, the 
“level” plot is actually a very small piece 
of a spherical surface. Any test con 
ducted on this plot will exhibit the numer- 
icul characteristics of the Euclidean ge- 
ometry ; yet we know the geometry of this 
surface is Riemannian. The angle-sum is 
really greater than 180 degrees; lines that 
are everywhere equidistant are not both 


possi- 


ceodesit JA 

The trouble, of course, is that on this 
plot we deal with so minute a fraction 
of the whole sphere that we cannot make 
measurements sufliciently refined to detect 
the departure from Euclidean standards 
So it is altogether sensible for us to 
ask: “Is the universe of space about us 
really Euclidean in whatever of realized 
geometry it presents to us? Or is it re 
ally non-Euclidean, but so vast in size 
that we have never vet been able to ex 
tend our measures to a sufficiently large 
portion of it to make the difference from 
the Euclidean standard discernible’ to 
us?” 

This discussion is 
mentary, leaving out much that’ the 
writer would prefer to include. But it is 
hoped that it will nevertheless make it 
clear that when the contestants in the 
Kinstein speak of a non 
Euclidean universe as apparently having 
been revealed by Einstein, they mean sim 
ply that to Einstein has occurred a happy 
expedient for testing Euclideanism on a 
smaller seale than has heretofore been 
supposed possible. He has devised a new 
and ingenious sort of measure which, if 
his results be valid, enables us to oper 
ate in a smaller region while yet antici- 
pating that any non-Euclidean character 
istics of the manifold with which we deal 
will rise above the threshold of measure 
ment. This does not mean that Euclidean 
lines and planes, as we picture them in 
our mind, are no longer non-Euclidean, 
hut merely that these concepts do not 
quite so closely correspond with the ex- 
ternal reality as we had supposed. 


Illiterate Adults 


(Continued from page 566) 


necessarily fruag- 


competition 


were ignorant of the American language. 
During the war we have had an additional 
immigration of a million more adults who 
cannot speak our language. At present 
the rate of immigration is larger than 
during the tidal wave years of 1913 and 
1914. The 
clude illiterates, it merely 
some few, for the law makes many ex- 


ceptions and no ability to read in our] é 


language is required, 
is knowledge of the 
any foreign language 


All that is required 
simplest words in 


The majority of immigrants now find 
so many of their compatriots here that 
the incentive to learn American grows less 
each year. As a rule employment is ob- 
tuined readily at good wages by the alien 
without any knowledge of our language, 
with the consequence that we are rapidly 
becoming a polyglot nation, and mutual | 
understanding through the existence of : 


common language is more and more dif. | 


cult. This leads to increased overhead 
charges of all sorts in industry, makes 
a truly representative form of government 
difficult to attain, prevents industrial co- 


| operation, lowers standards of living, im- 


really seem to be] 


Literacy Test does not ex- | 
eliminates | 
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pairs the health and wellbeing of every 
community, and even threatens our very 
form of government. 

Heretofore we have prided ourselves 
upon our literacy. We have taken it for 
cranted that every American could read 
and write. sut the result of the draft 
showed us that nearly a third of the 
picked manhood of the nation were un- 
schooled to the point where they could 
not be accepted as soldiers because they 
could not understand military instructions 
of the most elementary sort. Scores of 
thousands could not distinguish between 


right hand and left hand. Those who 





could not read a word included native- | 


born whites and well as 


foreign-born. 


negroes as 


Slight provision is made in our schools | 


for the needs of the adult. 


schools, moreover, due to scanty pay, 


In our public | 


quired. In the raisin district of Fresno 
County motor trucks are used in large 
|} numbers to haul the grapes for drying 


there is a present lack of sixty thousand | 


teachers. 
administrators of education for 
under sixteen or eighteen. The addition- 
al problem of teaching the adult foreign- 
born illiterate, the unschooled mountain 
white, and the negro is so vast that 
though every one of our seven hundred 
and fifty thousand public school teachers 


This is the condition facing the | 
children | 


were to relinquish their work with chil-| 
dren and should devote themselves to the | 


instruction of adults who cannot read and 
write, even then we should not have a 
force of teachers sufficient to cope with 
the situation. 

Illiteracy therefore is manifestly 
the sole business of the schools and the 
school authorities. It concerns every 
American. It affects especially the em- 
ployer, whether in industry or in the 
household. Half of the illiterates are 
women, many of whom are employed in 
factories or in homes. 

Evening schools reach only a few of the 
most ambitious, for the majority of those 
who cannot read or write or speak our 
language cannot go to school. Evening 
schools in New York City have succeeded 
in the course of a year in reaching scarce- 
ly one-half of one per cent of the hundreds 
of thousands of illiterate aliens. The rea- 
sons are many: 


to arouse and maintain interest. 

A practical and effective method of 
teaching the illiterate to read is the in- 
stitution of publie school classes in the 
places of employment. The first work- 
ers’ class was instituted in 1913 in New 
York City. There more than a 
thousand such classes in industrial estab- 
lishments everywhere. 


are now 


In Chicago alone 
there are several hundred such classes in 
successful operation. It is not practicable 
to carry on these clusses with complete 
success unless provision is made for at- 
tendanve without loss of pay during day- 
light hours. An hour a day five days a 
week should be given during the period of 
instruction, 

The latest developments in methods of 
instruction are Self Help Lessons in 
American to be put into the hands of the 


learner himself, and so arranged in 
method and manner as to be interesting 


and capable of being used without the aid 
necessarily of a trained instructor. Such 
elementary graded progressive lessons pro- 
vide a language machinery which an adult 
can use successfully with slight help per- 
haps from a child who goes to American 
public school or from friend who 
has had a little schooling. Such lessons 
can eventually be put in the hands of 
everyone. 


some 


It is practicable to develop a One Lan- 
guage Nation as well as a literate nation, 
but this needs the informed and hearty 
teamwork of directors of industry, lead- 


ers of labor, school authorities, legisla- | 


tors, the press, and the general publie. 
Democracy is measured by ability of 
€ach to share in the thought of all. To- 
day thought is shared by means of the 
printed word. Therefore inability to read 
and absence of the reading habit is a 





| 





not} 


| daily 
Industrial fatigue, fam- | 
ily obligations, lack of means, and espe- | 
cially faulty school methods and failure | 


| tomatoes, 


SCIENTIFIC 


barrier to true representation, be it social, 
industrial, or political. Yet we persist- 
ently avoid this obvious fact in our con- 
sideration of industrial relations and 
methods of civil government. The prob- 
lem of the elimination of illiteracy from 
the United States is the problem of the 
most vital importance to us all, for it is 
basie to national prosperity and is the 
only means of unifying the nation. 


Motor Trucks in Orchards 
(Continued from page 567) 
be used for different classes of work. In 
hauling fruit trays, or baskets, for in- 
stance, it is found desirable to have a 
wide platform on the chassis, while for 
other uses a closed or box body is re- 


and again from the drying fields to the 
packing houses and store rooms. The 
same is true of the prune districts of the 
Santa Clara Valley, while in the cherry 
center, in Alameda County, the trucks are 
largely used to haul the fresh fruit to 
market or to the cannery. Lake County is 
famous for its pears, and here, too, the 
motor truck is playing an important part 
in solving the transportation problems of 
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the growers. In the orange and lemon 
districts of southern California, and the 
olive district of Butte County, motor | 
trucks are depended upon to move the| 
fruit from the orchards to the packing | 
sheds. 

As an example of the adaptability of 
the motor truck to different kinds of | 
hauling jobs, we have the experience of 
Mr. Charles W. Mann, a fruit grower of | 
Methuen, Mass. Mr. Mann has four dif- | 
ferent bodies for his 114-ton truck, and 
since its purchase in 1911 this truck has 
run over 100,000 miles. He uses it to 
collect thousands of barrels of apples 
from orchards within a radius of 10 to 15 
miles and then to deliver them to nearby 
markets, to freight cars, or to Boston, 
11 miles distant. In one season this 
truck made two round trips to Boston 
for four weeks, averaging 120 
miles a day. 

With a double-deck body, Mr. Mann’s 
truck will carry 50 bushels of straw 
berries or tomatoes without bruising them, 
and in one season he sold from it 50,000 
berries and 4,000 bushels of 
The truck hauled over 
150 tons of hay in one season. 

That motor trucks will reduce transpor- 
tation has shown in the ex 
perience of many owners. Mr. H. B. Way 
land operates an orchard near Heards, 
Va., and the roads in his vicinity are not 
particularly good and some of them have 
high grades. In the old days Mr. Way 
land several four-mule teams for 
hauling to and from his orchard, and he 
estimated the daily cost of each of these 
teams at $5.22 even when idle. He hesi- 
tated about purchasing a truck on account 
of the condition of the roads, sometimes 
very muddy, but he finally purchased a | 
3-ton motor truck and in five months this | 
truck covered 2,160 miles before winter 
closed the roads. The cost figures, in 
spite of the fact that this five months’ 
work was of the roughest type, including 
regular road freighting and logging over | 
narrow mountain trails on short, hard | 
hauls, showed a net saving of 10 cents 
per ton-mile over mule and wagon haul- | 
age, and after this experience the mule 
teams were sold and the entire hauling 
work of the orchard done with the truck. | 

In the cranberry marshes of New Jersey 
the motor truck is doing good service, 
and in spite of the slippery bogs and the 
wide stretches of sands, the truck is sup- 
planting animal teams. One such truck 
made from 20 to 25 complete 414-mile 
trips daily during the picking season. 
The truck has replaced five teams and 
surpassed the record of the teams by 
approximately 100 per cent. 

In many cases the use of motor trucks 
has enabled fruit growers to save their! 


baskets of 


also 


costs been 


used 














Elliott-Fisher and many others 


HE CLOSE-UP shows how Elliott-Fisher 
use REDMANOL in their nationally known 
bookkeeping machines. REDMANOL, for many 
others, is obviating the necessity for die-cast- 
ing, stamping, shaping, and finishing. Its 
many admirable qualities (in addition to 
those briefly given below) make it ideal for a 
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ucts. Frequently it markedly cuts down 
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will tell you specifically what REDMANOL 
will do for you. 
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So ee LI SE 
We Help Manufacturers 
Our laboratories are constantly en- 
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crops when veuther conditions are un- 
favorable In 1918S early rains in ili | 
fornia spoiled thousands of tons of drying | 
prunes, and one grower rescued a $25,000 
crop of prunes because he was able to 
move them quickly with his motor truck. 

Cover Crops for Our Orchards 

(Continued from page 567) 

husbandman for the renewal of the corn 
crop next year. 

Not so with the fruit tree. It must 
serve long years; bear patiently all the 
vicissitudes of vegetable life; produce 


fruit abundantly, even in the extremity 
of old age 
Nor is the 


and 


fruit tree indifferent to 
attention. It 
terms of vi 


smiles its | 
wood | 


man’s care 
eratitude in 
growth, luxuriant leafage, a profusion of } 
and finally a crop | 
und colored to please 


rorous 


benutif bloom, 


ted 


ul spring 
’ fruit richly t 


the eve, and gushing with pleasant juices, 
wherewith to gratify the appetite of man. | 

Cove rops iv be used handily and] 
effectively in the art of mulching. Mown 
cover growths guthered about a_ tree, 
eure liv placed in regular form, and to 
i proper depth, may be made to serve 
various purposes—stifle weeds or foul 
growths that may have sprung up around 
the tree, conserve moisture by preventing 
too rapid evaporation: and the refertiliza 
tion of the soil immediately around the 
tree, where it is most needed, 

Rainfall ’ thus be absorbed and} 
held ji suspension for the better nour-| 


shinent of the tree oisture from lower 
sources may be also brought up and made 
to do good service, And, as in a hundred 
other instances the farm tractor comes 
upon the scene as a most efficient tool to 
be used in the cultivation of cover crops, 

It is both handy to use, and effective 
in its action. One of the most awkward 
phases of orchard culture that has come} 
under my own observation was the culti-| 
vation of orchards by means of horse- 
power. Time and again I have watched | 
some unlucky wight tooling a plow, a 
walking plow at that, and a pair of farm 


beneath the reous roofage of 
orchard. The 
g¢ tenaciou lv the two plow handles, 


horses umbrag 


a California erty 


graspil 
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plodding mile after mile in a muddy, 
sticky furrow; now watching the plow 
and then throwing a quick glance to his! 
team, the occasional jerk on the lines 
which are hooked over his own neck be- 


otherwise en- 
streak 
of his 


two hands are 
and then emitting a blue 

| of profanity for the better guidance 
teum and the delectation of chance 
ersby, was the in outline, 

A dull and sordid task calculated to 
exhaust the body and jar the moral fiber 
with bitter Then the vain at- 
tempts to induce those poor horses, as the 


eause his 


gaged, 


pass- 


scene 


memories, 


slow furrowing proceeded, reverently to 
bow their heads and crawl beneath the 
tree tops in order that the plowing might 





be carried nearer the vital parts of the 
trees! | 

But why recall those scenes of rustic] 
toil and tribulation of the spirit, when} 


they have passed, or are about to pass into | 


the realms of oblivion and utter extinc-| 
tion? 
And now we behold this emancipated | 


son of toil seated cheerfully upon the 
throne of the farm tractor, gently steering 
the apparatus between innumerable rows 


of fruit trees, turning up the mellow mold 





| through which he once plodded with 
| leaden feet and heavy heart. Gently he 
guides the machine up beneath the low- 


he seems to be in 
f barking the tree. 

jut no: Never a bark! Neither is the 
| tractor asked to bow its head; because it 
is headless and has an orchard top to it. 


bending branches until 
imminent danger o 


Now as to various plants that are 
adapted to cover crops under California 
erchard conditions: There is Melilatus, 


or Ritter clover. This is an early 
starter, makes a good growth during the 
winter, sometimes attaining the goodly | 
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Quality Always Wins 


i% In every walk of life, doing something better 
than the other fellow spells Success. Boston 
Garter’s success is simply a matter of being 
if ] ahead in both quality and}workmanship, giv- 
} ing wearers the greatest amount of satisfac- 
tion 


\& GEORGE FROST CO., Makers, BOSTON 
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Dancing Doll 









GIFT —Price for your 
Most amusing novelty. Phonograph 
Delights young and old. Does 100 different 


Does not injure or mar 
machine or recor 


steps to music of any 
standard phonograph. 
kd ison requires spe 
ctaidi . 















ALSO BOXING DARKIES, $1.75 
COMBINATION both toys, $2.06 
if we dealer does not hare 
ship fivest t to you. 


mbridge39, Boston, Mas 









Cleartone Phonographs 


$4.00 to $200.00 Retail 


Our Sundry Dept. offers Needles 39¢ per thousand 
Motors $ to $14.75 each. Tone-Arms and Re 





Main Springs 2ue 
. Sapphire Points 





rue the only one of its 
styles 





50 different P hono- 


graphic Part 


LUCKY 13 PHONOGRAPH COMPANY 


Export Dept. 5017, BE. 19th Street, N. ¥., U. 8. Ae 


WELL’ ?ays*s WELL 
of eaty 
purposes 





Own a machine of your own. Cash 
terms. Many styles and sizes for all 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 


POWER BENDERS jew’ MODELS 


Bending’ , wy ( Pa 











c. other sizes, pe 
operated to bend 
1-8 inch to 6 *. ches. 


American Pipe Bending 
Machine Co. 


nufacturers 














” 3 Pearl St., Boston, Mass.. U.S.A 
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MASON’S NEW PAT. WHIP HOIST 


Comparative cost 40 foot lift: 
By elevator—5 men, 50 bale: of wool per hour 
By Mason's Whip—3 men, 90 bales of wool per hour 
One rope hoists, lower and holds the load 
Manufactured by VOLNEY W. eS & CO., Ine. 


rovidence, R, I., 








All Kinds Small 
The most accurate made and prices 
reasonable. We carry a complete 
line of gears in stock for immedl- 
ate shipment. Can also quote on 
special gears of all kinds. Send us 
your inquiries 


Write for Catalogue 
CHICAGO STOCK GEAR WORKS 


109 South Jefferson Street i 














96 Page Catalogue of 
SCIENTIFIC AND TECHNICAL BOOKS 


Listing 2500 titles on 500 subjects 


ELECTED from more than 7,000 Books still 

in print. This catalogue is the latest and 
best list of technical and scientific literature 
which can be secured. Conditions in the pub- 
lishing business are most severe and it is with 
difficulty that many books can be obtained. For 
this reason this timely catalogue of books which 
can be had will be particularly welcome. 

Write to-day for your copy. 
Sent free on application. 


SCIENTIFIC AMERICAN PUBLISHING CO. 
233 Broadway, Woolworth Bidg. New York, N. Y. 
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“All Right, Then — 
rll Go To Hell!” 


“It was awful thoughts and awful 
words, but they were said and I let 
them stay said.” 

It had felt good to be all washed 
clean of sin and to be able to pray— 
but Huck couldn’t tell Old Jim no 
matter how sure it would make him 
of going to Heaven. 

So he tore up the note and swore he 
would never reform again. He would 
steal Jim out of slavery, he would— 
and if he could think up anything 
worse, he’d do that too. As long as 
he was going to hell anyway, he might 
as well make it worth while. Who 
ever knew the heart of a boy as does 


MARK TWAIN 


12 Vols. At a Low Price 
FREE — Rex Beach 


5 Volumes 


Rex Beach is the most popular 
writer of thrilling stories living today. 
He is the man who knows, as no 
other, the big outdoors, that is the 
Klondike. 


Plenty of humor—plenty of scrapping—big, 
taw-boned men who can whip their weight in 
wildcats—the women these men fight for and 
die for—all these you will find in 
'y tex Beach's vivid, human novels. 


i Only a Few Sets 
FREE 


Rex Beach now costs you $2.00 
for each volume in the book store. 
But we have made a small special 
edition and so as long as this 
small special edition lasts rou can 
have 5 volumes—about $10 worth 
of books—absolutely free. 





Rex Beach has sacrificed much 
of his royalty so that we can do 
this on one edition. 


If you are prompt you can get 
your set free. If you are too late 
we will return the coupon—but 
don’t wait. 


Send the coupon for both sets 
for examination. Send no money 
—just the coupon. Send it at 
once, 

HARPER & BROTHERS 
Est. 1817 New York 








HARPER & BROTHERS, 21 Franklin Square, NEW YORK 
Send me, all charges prepaid a set of Mark Twain in 12 volumes, 
Mustrated, bound in handsome green cloth, stamped in gold, and 
(x Beach in 5 volumes, bound in red cloth, free. If not satisfied 


Twill return them at your expense, otherwise 1 will send you $1.50 
within 5 days and $2.00 a month for 14 months. 





























| ers, the order of procedure is as follows: 





height of three feet before it is ready to 
plow under. It is not good either for 
hay nor forage but makes an ideal spe- 
cial green manure, or cover crop. sow 
from ten to fifteen pounds of seed to the 
acre, and plant very shallow, say a quar- 
ter or a half inch deep. 

Burr Clover, or Medicago denticulata, is 
a native of California; makes not only a 
good cover crop but a fine dry forage for 
summer use. In practical use the Latin 
name may be abandoned without endan- 
gering the crop. 

Spring Vetch, or Vicia sativa, is a 
hardy plant and is extensively used as a 
cover crop. The seeds are of a large size, 





and it requires from sixty to seventy 
pounds to the acre for a proper seeding. 

Hairy Vetch, or Nicia nillosa is a hardy 
winter plant; stands cold weather well 
and makes a luxuriant growth. Sow 
from 50 to 40 pounds of seed to the acre. 


Canada field peas make both an ideal 
cover crop and a good forage plant for 
cattle. You may plant it late in the 
season, yet get a good crop Sow from 
70 to 80 pounds to the acre. 

Sweet Clover, or Bokhara, or Mililotus 
alba makes a good cover crop. It is a bi 
ennial and is noted for its deep-rooting 
faculty. Sow ten pounds of seed to the} 
acre, 


Asbestos in Architecture 
(Continued from page 572) 
water does not give the desired results, 
because the asbestos aggregate and the 
cement particles are drawn together in 
more or less separate £Troups or masses, 
Without going into details, these forma- 
tions react in such a way to the water] 
that they exclude all but a small percent 
age of that fluid; and as a consequence 
the imperfectly wetted mixture represents | 
very largely nothing more than unhy 
drated cement bound together oy a net- 
work of more thoroughly hydrated cement | 
“gels.” This fact explains why some as- | 
bestos shingles, corrugated roofing, and 
siding have failed to meet expectation. 
In the Hatschek process, as standard 
ized here by the best of our manufactur- 


First, 85 per cent of hydraulic cement of 
a superior grade and 15 per cent of as 
bestos fiber of the chrysotile variety are 
earefully mixed with water by means of 
a beating machine much like that em 
ployed in the production of paper pulp 
Prolonged mixing and agitation make a 





| 


|} uniform fluid composition having the 


properties of a colloidal diffusion. The 
small, solid particles will remain in sus- | 
pension for a long while. The soft, paste 

like mass lends itself readily to working 
on a millboard machine without setting or 
hardening the while. It seems that there 
is no separation of the cement even when 
the pulp is finally subjected to high pres 

sure. At that time only clear water 
passes off the rolls, 

After leaving the beating machine the 
colloidal substance goes to a vat where 
it is kept agitated until picked up by a 
fine wire screen mounted on a rotating 


; cylinder. From this it is transferred to 
jan endless belt of felt which brings the 
| material between two horizontal steel 





rolls 96 inches in circumference and 42 
inches long, where pressure is applied to 
expel much of the water. Despite the fact 
that the surface of the upper cylinder is 
highly polished, still it attracts the com 
position away from the felt belt and 
builds up upon itself successive layers of 
the substance until the desired thickness 
is attained. Next, the accumulation is 
freed from the cylinder by a single longi 
tudinal cut which forms it into a sheet 
Owing to the numerous layers compos 
ing a sheet, the manner in which the 
asbestos fibers are interlocked as the suc 
ceeding layers are brought together under 
pressure and the completeness of the 
original mixing of the cement and asbes 
tos, a final texture results possessing 
marked homogeneity and pronounced 
toughness. But don’t let us anticipate. | 
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For “Dad” 
and the 
Boys 


OMETHING 
you would 


never think of ! 
An inexpensive gift 
giving year ‘round 
comfort to the man 
who gets it—the 
Parkroger Collar But- 
ton Gift Box, containing 
four of the famous 


“PARKROGER” | 
ABSOLUTELY ONE-PIECE 
COLLAR BUTTONS 


The man who receives this gift doesn't miss trains hunting coliar 
buttons, or find himself suddenly without one. He has a button 
always at hand. 


Remember these are the famous PARKROGER ABSOLUTELY ONE-PIECE 
Collar Buttons. Made of a single piece of metal, gold plated on both sides. Base 
can't wear loose and come off as with other buttons. PARKROGER Buttons 
can't stain or poison the skin. 

The Gift Box sells for $1.00 at all jewelry and men’s furnishings stores. 


PARKS BROS. & ROGERS, INC. 
Providence, Rhode Island 
Makers of the famous JIFFY LINKS Separable Cuff Buttons 


THE 
PARKROGER — 

baol 
Bveclutets 


79k 


*'One=Piece™ 
P_ 65ROS. & R. 
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PRACTICAL 


DRAKE'S MECHANICAL BOOKS. 


Just the Informat on You Want 


is readily found in these books. No matter what 
your line, in our big FREE CATALOG you will 
find a number of books giving exactly the infor- 
VORKER: mation you want and applying directly on your 
RRoEME: own work. They will make your work easier 
and better, and increase your pay. Each book 
is written by a recognized authority in his field, 
and contains the very latest information and 
most approved ideas and methods. 





Here are a few of the hundreds fully de- 
scribed in our catalog: 


SHOP PRACTICE BOOKS 
shee . ) eatherette. $2.0/ t re 
host Wintel Westuee Mesa, Sn ani Wireless Telegraph and Telephone Hand 

Electric and Thermit Welding, Leather-  __ book, Cloth 
“= 1.75 AUTO BOOKS 
Sound Welds by the Oxy-Acetylene 
Method, Cloth 2.00 
Slide Rule, and Logarithmic Tables, 
Leatherette 2. 
Handbook for Millwrights, Cloth 
Machine Shop Practice, Cloth 
Mechanical Drawing and Machine Design, 
Cloth g 
Pattern Making, Cloth ..............+++ 1.50 
ELECTRICAL BOOKS 
Practical Applied Electricity, Leatherette .$2.5' 
Alternating Current, Leatherette P l 
Electric Motor Control Systems, Leatherette | 
| 
l 


Electrical Measurements and Meter Test 
) ing, Leatherette $ 


Automobile Ignition, Leatheret 

Automobile Starting and 
Leatherette 

Starting and Lighting Troubles, Remedies 

> 00 and Repairs, Leatheretté 

Automobile Battery, Care and Repair, 


Leatherette 
FINGER PRINT BOOT 
Finger Prints Simplified, Clot! 
ENGINEERING BOOK 


Swingle’s Handbook for Steam Engineers 


Lighting, 


Electrical Tables and Data, Leatherett« and Electricians 

Modern Electrical Construction, Leatherett« Examination Que stions and Answers for 

Electricians’ Operating and _ Testing Marine and Stationary Engineers 
Manual, Leatherette 1 Swingle’s Catechism of Steam, Gas and 


Electric Motors, D.C. & A.C., Leatherette Electrical Engineering 
Any books sent prepaid upon 
Money back if not satisfied. 
CATALOGUE FREE—These are but a few of the many books we publish. 
Be sure to vet our big catalogue, sent free. 


FREDERICK J. DRAKE & CO., Publishers 


1004 Michigan Ave., Chicago 


Drake Books Are For Sale at All Book Stores 


receipt of price. Order from this ad. 
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Clean ice-boxes 
to see that the quarters of beef 
and cases of other products are 


No 


housekeepe! 


ti 


ikes better 


care of her house or her refrig- 


erator than 


frigerator cars 


we 


take of our re- 


You are so used to having your 
meat come to you clean, fresh, 
and wholesome that you take 


it as a matter of course. 


But 


every refrigerator car that you 
see go rolling by represents sci- 
entific, painstaking care in prep- 
aration for its journey. 


Every time a car is returned it 
is washed out thoroughly with 
scalding water. 


When the 
cleaned 


ice 


salt inthe ice bunkers. 


car 
we put 2 or 3 tons of 
and 500 to 750 pounds of 


is 


thoroughly 


The salt 


forces the melting of the ice, 
which in turn cools the cars. 


By the time the car is ready to 


receive its 


load, 


this first 


ice 


has largely melted and 2 or 3 
tons more of ice and salt have 
to be put in to keep the car and 


its cont 
The meat is 
the car, 


Swift & Company, U.S.A. 


Founded 1868 


A nat 


“nts cool 
then loaded 
great care being taken 


into 


n-wide organization owned by more than 35,000 shareholders 


ha 





properly spaced to insure a free 


circulation of cold air. Each 24 
hours thereafter more ice and 
salt have to be put in at icing 
stations along the way. There 
must be no failure to keep the 
ice-boxes filled. 

Swift & Company’s inspectors 
keep close check of the cars as 
they move toward their destina- 
tion, to see that each one is 
properly iced. Only through 
such scrupulous care and atten- 
tion will meat arrive as it leaves 
our plants, clean, fresh, and 
wholesome, unaffected by sea- 
sons, weather, dust or contami- 
nation. 

This is only a part of what Swift & Com- 
pany has to do in its task of transform- 
ing animals into meat products and 


putting the products in the hands of 
retail dealers close to your residence. 


The importance and magnitude of this 
work is out of all proportion to the 
minute recompense which Swift & Com- 
pany gets, the profits from all sources 
averaging only a fraction of a cent per 
pound —less than a nickel a week to the 
average family. 
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Temperature Instruments 
Indicating —Recording — 













Controlling 
Your parti r interest in teme rs 
perature may be that of the ene 
gineering, chemical or medical 
the industrial exe 
€ rthel ise- 
ver it is, Zycesine 
ild hold the chief 
‘ ng tempera- | 





at trouble you. 


ome th 


The function 


f Tycos engineers 


is to advise in specific needs— 
7yceescatalogs prepared under 
heir supervision describe in de- 
tail the instruments ecommend- 
ed No obligation. Simply tell 

specif temperature 
neec 
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lor /nstrument Companies 
Rochester, N. Y. 
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After the sheets leave the rolls they are] 
cut up into shingles and “starter pieces” 
in a way that results in comparatively lit- 
tle waste. These shaped units are then 
put between steel plates, and when a 
number of “sandwiches” are ready they 
are subjected to a pressure of 10,000 
pounds to the square inch. This pres- 
sure removes the bulk of the moisture and | 
the and starter 
smooth surface. They are then seasoned, | 
trimmed, drilled, bundled and stored for 
shipment. The residual moisture does not | 
escape until it has indissolubly bound the | 
and As the moisture 
evaporates the shingle becomes more com- 
pact and tougher. In short, it 
stronger us time goes on. 


gives shingles pieces a 


cement asbestos, 


L£Trows 
In making corrugated roofing and siding 


the sheets from the rolis are placed imme. | 
diately between corrugated metal plates 


and are subjected to a pressure of 20 tons 
|} or more to the square foot. This com- | 
pacting pressure eliminates the minute} 


might otherwise remain in the 
material, The ultimate product is water 
resisting. After compression, the mate- 
rial is stored in a damp room to prevent 
drying out of the surface until the sea 


voids that 


thoroughly set. Then follows a sea- 
soning period. In manufacturing asbes- | 
tos building lumber, which is turned out | 
in the form of flat sheets of varying thick- 
nesses, they are naturally placed in the 
hydraulic between flat plates. 
The lumber, when ready for marketing, 
can be easily sawed, cut, drilled, punched, 
and nailed in position. It is employed for | 
walls, ceilings, paneling, and wainscot- 
ing. It also used for doors, screens, 
pipe and wire conduits, table tops, fire 
walls, and the lining of elevator shafts, 
stairways, corridors, etc. Apart from the 
fact that the material is well-nigh inde- 
structible and non-combustible, it has 
money-saving virtues, for it can be put in|! 
place much quicker than stucco or plas- | 
ter, does not crack when exposed to the | 
weather, and avoids the expense and la- 
bor of occasional painting. 

With coal costing more from year to 
the heating of the home and other | 
sheltering structures has become a matter 
of concern, and it is important to check 
radiation from the pipes and flues of 
hot water, and hot-air conduits. 
This, asbestos coatings are doing but not 
to the extent that proper economy war- 
rants. Similarly, cold water pipes which 


is 


presses 


is 


year, 


steam, 


| might sweat hurtfully in the presence of 


warmer air can have this tendency 
rested by covering them with 
und a protecting shield of this sort upon 
the water-supply pipes is one of the surest 
against freezing and a vexa- 
tious bill from the plumber. Again, as- 
bestos jackets, lagging and the like can 
hold heat at bay in all kinds of refriger- | 


ar- 


asbestos: 


safeguards 


ating equipments—reducing outlays for 
either ice or initial energy, according to 
the system. Finally, asbestos building 


felt is an admirable substitute for the in- 
flammable felts or papers now com- 
monly used as a floor lining and a general 
sealing medium in frame houses. Owing 
to its character as a non-conductor, this 
insulating felt serves also to arrest the 
penetration of heat in the summer months, 
thus making for a cooler habitation. 
While the United States is the greatest 


so 


| user of asbestos products, our own mines 


yield less than 1 per cent of the raw ma- 
terial worked up here. It said that 
Canada furnishes the world with 90 per | 
cent of the marketable asbestos, and we} 
use 60 per cent of the output of the fam- 
ous Quebec mines. 


NEW BOOKS, ETC. 
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Evectro-DepositionN oF Mertars. By Dr. 
George Langbein. Translated by Wil- 
liam T. Brannt. New York: Henry 
Carey Baird and Company, 1920. Svo.;| 
863 pp.; 185 engravings. 

1e entrance of this standard work upon | 
eighth edition has provided opportunity | 


1 complete revision and a substantial en- 
‘ment. It contains encyclopedic informa- 
on electroplating, galvanizing, and electro- | 


the 
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typing, the contact and immersion processes, 
coloring of metals, lacquering, and grinding 
and polishing. Shop equipment receives much 
attention, and not the least valuable feature 
of the work is the practical formulas and 
trade that cover the solutions em- 
Descriptions of machinery and ap- 
are freely augmented by good illus- 
and the whole presentment is so 
worded as to be immediately under. 


secrets 
ployed. 
paratus 
trations, 
plainly 


| standable to the plater and metal finisher. 


Lieut. Its Influence 
Civilization. By M. Luckiesh. 
York: The Century Company, 
8vo.; 366 pp.; illustrated. 

It is hard for us to realize into what Egyp- 
tian darkness sundown plunged our world 
not so many years ago. The torch, the candle, 
oil lamp, electricity—this historical 
progress is entertainingly chronicled by the 
author. He tells of street lighting, home illu- 
mination, and artificial light in warfare and 
in spectacular effects. As usual, he has a word 
to say on, lighting as a fine art; and he dis- 
light in its relations to health and 
safety, with some consideration of costs, and 
a chapter on the light of the future. This 
story of man’s conquest of darkness is 
stamped with the ease of accurate knowledge 
and the ability to interest the general reader. 


ARTIFICIAL Upon 


New 
1920, 


gas, 


cusses 


THe Lire anp WorK or Sm Hrram 
Maxim. By P. Fleury Mottelay. New 
York: John Lane Company, 1920, 
Svo.; 230 pp.; illustrated. 

The author was secretary to Sir Hiram, 


who furnished, by personal dictation and by 


| manuscript accounts, much of the information 


that makes up the volume. Each section deals 
with a particular phase of inventive activity-— 
the automatic gun, explosives, aerial naviga- 
tion, gas machines, oil experiments, etc. Lord 
Moulton's introduction draws a picture of the 
man and inventor as he knew him, and an 
excellent frontispiece portrait shows Sir Hiram 
at the age of seventy-four. Appendices contain 
valuable notes and cite the list of patents 
vranted the subject of the biography by the 
American and British Governments. 


America’s MARITIME PROGRESS. By 
George Weiss and J. W. Leonard. New 


York: The New York Marine News 
Company, 1920. 4to.; 525 pp.; illus- 
trated. 

Large pages, tinted paper, good print-work 


and fine plates make very attractive this his- 
tory of our wonderful rehabilitation. It re 
counts how American shipping pulled out of 
the plight in which it stood before the war, 
and shows how coijperation and standardiza- 
led to the breaking of building records 
and a forward leap in foreign commerce. 
Four-fifths of the work is devoted to descrip- 
tive sketches of representative companies of 
the shipping world, with biographies and pho- 
tographs of the big men of the industry. 
Among the full-page plates are shipyard scenes, 
launchings and various types of our great 
carriers. 


tion 


cargo 


Agronavctics. Fourth Annual! Report of 


the National Advisory Committee for 
Aeronautics, 1918. Washington: Gov- 
ernment Printing Office, 1920. 4to.; 
654 pp.; illustrated. 


The report gives a clear account of facts 
collected and verified and work done. The 
methods and machinery of important experi- 
ments are closely described, and there is a 
lay-out of general problems and activities with 
the trend of progress indicated, The techni- 
cal papers, occupying the major portion of 
the large volume, include Nos. 24-50, and 
deal with nomenclature, navigational theory 
and phenomena, air propellers, general con- 
struction, tests of balloon fabrics, gas, and 


engine fuels, and other experiments and de 


ductions. All interested in aircraft should 
| follow recent development as here authorita- 
tively outlined, and learn what our co 


operating experts accomplished. 

Elements of Practical 
By Robert Ed- 

York: The Cen- 
Svo.; 427 pp.; 


OcEAN SHIPPING. 
Steamship Operation. 
wards Annin. New 
tury Company, 1920. 
illustrated. 
“The Century 
appearance 


Foreign Trade Series” makes 
its with “Ocean Shipping,” by ® 
member of a great shipping firm. The sudden 
expansion of our fleet finds us hard pressed 
for men familiar with the machinery of foreign 
trade and the management and operation of 
its freighters. Here the ambitious man i 
given the gist of thirty years’ experiencé— 
actual practice as it touches office organization, 
traffic management, wharf work, stowage; in- 
surance, forms and accounts, and charters. 
Most phases and problems are fully covered, 
and the timely and able work not only im 
forms, but stimulates. 
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Power and Light | 


for the Farm 


Sure and dependable operation is an essential feature of 
electric light and power outfits. Delco-Light dependability 
is well known, particularly on the hundred thousand farms 
that already derive electricity from Delco-Light units. 


Every part must live up to the high standard set by 
Delco-Light for the whole machine. ‘The field coils, for 
instance, are Acme Wire Coils—standard in their branch 
of the electrical industry. 

In all sorts of electrical appliances, from magnetos to 
vacuum cleaners, and from doorbells to self-starters, Acme 
Magnet Wire and Acme Wire Coils are doing their part 
to give you reliable service. 


Acme Wire—It goes in the space 


Our new catalog shows details of Acme Wire Products. 
Sent free on request. 


THE ACME WIRE Co. 


New Haven, Conn. 
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‘ a Pris 


HIS new way of packaging the 

already popular Colgate’s Shaving 
Stick has several advantages which no 
other shaving soap gives you. 


1 You get a year’s supply—at least—all at 
once. No more being “out of soap” when 
you want to shave. And the “Thrift Pack- 
age” costs less than three “Handy Grip” 
Shaving Sticks. 


92 You get the economy of the “Handy Grip” 
Stick, which enables you to use every bit 
of your soap—and saves the purchase of a 
new meta! box with each stick of soap. The 
Refills screw in as did the original stick. 


3 You will probably get the habit of using 
the stick, which is the most economical form 
of shaving soap. We can tell you this im- 
partially because we make Shaving Powder 
and Cream as well as Sticks. 


4 It is more than likely that you will also form 
the habit of shaving with Colgate’s. When 
you do, you will be once-for-all free from 
mussy ‘rubbing-in” with the fingers, as we 
have advertised since 1903. You will also 
learn the truth of the saying, “Lather with 
Colgate’s and Shave with Comfort.” 


COLGATE & CO. 
Est. 1806 
New York 





Like putting a new bulb in a 
socket. 
Save the “Socket” of your 
Handy Grip—you don't need 
to buy 4 new one for every new 
i stick. Screw in a “Refill,” just 
Ran PEO as you screw in a fresh electric 
bulb 





The New Thrift Shaving Package 


Convenience- Economy 
One’ Handy Grip” complete 
Two Refill Sticks to Fit Grip 


Cc Shaving Comfort 
fora long time 























